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ad * Even greater cost-savings are possible with Sems 
by-Shakeproof through variations in threads, points 
heads, and washers, or with the addition of sealing 
compound or special sleeves 


» You handle one unit instead of two or more with Sems-by-Shakeproof Every lock 
washer is factory-matched « Lost and forgotten washers eliminated « Available 
in variety of screw and lock washer combinations, multiple-piece 


assemblies and with mastic sealants. 


Gond. for Some by Shakeproof sample kit today 


SHAKEPROOF 


DIVISIOn OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois « Offices In Principal Cities 
in Canada: SHAKEPROOF-FASTEX, Division of Canada Illinois Tools, Ltd., Toronto, Ontario 











Here is 
your first 


AND _ EDITION 


COMPLETELY NEW 


. . . @ fortnightly fast-reading analysis and report 

of the rapidly growing field of product research 

and development . . . alternating with the 

Design Edition, containing the familiar 

Product Engineering content, but on a fortnightly basis. 
. .. concise interpretation of engineering developments, 
new processes, new materials, new design 

thinking affecting product planning 


... an added service for our readers 
at greater frequency 


_—_— 


| 





coming 
next week... 


the 
DESIGN edition 


. . . the familiar Product Engineering, in a new 
easier-to-handle form, with all the 


familiar engineering content. 


® inside the Edsel . . . 


Engineering details of motordom’s newest car, 
plus a cover picture of the chassis. 


® Hard and Tough Rubber. . . 
First details on designing with urethane rubber, 
hard enough, for example, to make lawnmower 
biades that will not chip. 


© Models . . . 
A 4color Special Report picturing engineering 
models of many types, and showing how they 
can help you. 


® Shock Loading of Bearings 
A roundup of methods to reduce the effects of 
shock on all types of ball bearings. 
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FEATURED: 


SUPER FUELS. They‘re posing problems in aircraft-engine design. 
SIDELIGHTS 2 ARE COMPUTERS OVERSOLD? Consultants are having second thoughts 
ne about economy and value considerations 

peeninesn Guam TRENDS IN APPEARANCE DESIGN. Integrated satis replaces 

classi> tree-shape of dental instrument unit 

HOW PRODUCT PLANNERS WORK IN CANADA. Organization of a 

27-yr old development department 


PUBLISHER'S POSTURIPT KEEPING ENGINEERS HAPPY. The supervisor's responsibility to his men 
FYI PERSONAL requires understanding and tact 


DEPARTMENTS 


NEW LITERATURE 
MEETINGS 


WHY NOT R & D? POINTS OF VIEW. What factors enter into your decision to redesign an 


IS YOUR NEW PRODUCT DOOMED? 9 guideposts to successful prod 


uct planning 





FIELDS OF INTEREST: 


MATERIALS: New sfeels pop up overseas 
Japan uses plastics in lenses and rocket engines 
Titanium clads low-cost steels 
New uses for butyl rubber 
Zine layer between steel and copper-nickel-chrome plating prevents rust 


Nickel-alloy cladding gives stainless characteristics to mild stee! 


PROCESSES: Pelletized electrodes simplify production of high-purity Ti ingot 
Molybdenum seamless tubing by cold extrusion 


Color specification made easier 
ELECTRICAL: New clothes drier designed to prevent radio interference.............+-. 
Solion, spacistor and cryotron—three new devices to remember 
DESIGN: Reading machine scans any document at 300 characters per sec 
Design for throw-away 
Aluminum vs. steel subway cars—a Canadian problem . .« 
If starting is difficult, look at the engine, not the starter 


Armor-piercing projectile has glued-on windshield 


GOVERNMENT: Designs accepted or rejected faster with new Army setup 
Higher zinc tariffs turned down by Congress 


PERSONNEL: Curtiss-Wright, Daimler-Benz dea! still uncertain 
The engineering shortage—an economist’s view 


Human barrier a major design problem for Air Force 
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© The Army will spend $1.7 million just 
to see if they can get jeeps to fly. ‘This may 
seem like a lot, vet private companies m 
vest as much or more in new products that 
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BENEDICT A LEERBURGER, JR assistont editor results on page 74 
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HERBERT KEE assistant editor } want Analvsts insist that we often 
ALAN CORNERETTO assista’t editor 

things for reasons very different from 


b. ' } . lh} + + ; 
FELIX GIORDANO Deireit : : what we believe. Okay—we’ll buy that, and 


SETH PAYNE Washington do all we can to help manegement ,mak« 
JACK MEYER Los Angeles 


engineers happy by these principles (se¢ 
page +9). But when some smart analvst tries to sell an engineer a teardrop 
RICHARD E ROOMAN art. director : 


E. GORDON LOADER assistant jig boret look out. He’s in for an awful shock 


NORMA J VAN NESS production supervi 
LILLIAN M WITHAM assistant 
NANCY OLIVE assistant 


When announcing the “spacistor” ew subminiature tran 
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ivtheon representatives calculated that it was one pinhead wide 
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JOSEPH KERR consulting editor uur pinheads long. Not to be outdone we set our best computer 


ROBERT E BRUCKNER consulting editor task of calculating our expansion in staff and space in this new system 
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True Dimensional 
Stability 


Positive Load T f eeten 
sitiv a ransfer gee? id 


@0FFFese,5 
* It's muscled by the exclusive 


Triple-Tempered (3-T) Cord to 
give you true dimensional 


The special “floating gum stability in storage and in 


insulating section transfers the 
load to the carrying: cords 
prevents chafing 


service 





Highest Transverse 
Rigidity 


— 


Uniform Cross Section 
Precision molding assures an 


The special compression section always uniform cross section 


of fiber-reinforced synthetic 
rubber strongly resists dishing 
under side pressure— protects 
from undue fatigue 


throughout the length of each 


belt 


= C 
vAR! ABL to variable speed 


drive headaches 

















Assured Balance 
of Yield 


] Excellent Gripping 


Ability 


The special ‘‘cool-running”’ , 
tension section makes the t oe <a ~~ 
ae ve oe Controlled Flexibility 
of the belt yield in exactly the . 
Completely uniform notching 
opposite direction as the 
' gives you the flexibility to 


bottom—equalizes pull on ‘ 4 " ' 
> 2 ! 
either side The specially compounded BORE Over SMaN Pulleys 


thout ; fice of cross 
highly abrasion-resistant cover WHBOST SECtINES OF Swe 


rigidity or strength 
assures‘a strong, uniform grip 


on both faces of the sheave 


ERE, at last, is a belt with all the 
| your toughest of beltin; ( 
variable speed drives. It’s tl r 


Variable Speed Belt —deve 


research and testing. 

And it brings you all the Goodyear extra-quality features 
that assure the maximum, troub'e-free horsepower hours 
at minimum cost. For more details, contact the G.T.M. 
— Goodyear Technical Man —through your Goodyear 
Distributor. Or write Goodyear, Industrial Products 
Division, Akron 16, Ohio. 


THE GREATEST NAME IN RUBBER 
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TORRINGTON DRAWN CUP 


NEEDLE 


4 


Features of the new 


ROLLER BEARING 


ers end-guided at pitch line (A) 


shaft-riding retainer (B) designed 
to permit lubricant circulation 


high capacity in small cross 
section (C) 


long pregreased life 
efficient at high speeds 
mounted by press fit 
simple housing design 


low unit cost 





J 





INTRODUCING 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


For the first time, the advantages of drawn cup outer race construction are avail- 
able in a precision roller bearing. 

This compact, lightweight bearing consists of spherical end needle rollers, a 
One-piece hardened steel retainer and case-hardened thin-section outer race. De- 
signed to run on a hardened shaft or with an inner race, this new series takes a 
press fit in-a simple housing without snap-rings or shoulders. 

Highly efficient roller guidance and lubrication are outstanding features. The 
shaft-riding retainer contacts the roller ends at the pitch line where guidance can 
be obtained with the least effort. The design provides ample storage for lubricant 
and promotes its circulation. 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life. 

For information on sizes now available and for application assistance, call on 
our Engineering Department or write for the new bulletin, “Torrington Drawn 
Cup Roller Bearings.” THE TORRINGTON CoMPANY, Torrington, Conn. — and 
South Bend, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


* SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + THRUST + BALL + NEEDLE ROLLERS 
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) DEVELOPMENTS 
TO WATCH 


What's holding back titanium sandwich structures? .. . 


... It’s lack of a suitable titanium alloy foil and a 
satisfactory process for fabricating the panels. So 
says the latest report from the Titanium Metallurgi- 
cal Laboratory at Battelle Memorial Institute. Com 
pure titanium is available in foil thick- 
nesses, but it lacks the strength. In 
fabrication, the biggest problem seems to be brazing 


mercially 
required 


the metal. Battelle believes “the brazing operation 
will have to be performed at aging temperatures,” 


Color specification may be easier 


. if a new unit now being developed for the tile 
industry moves out into other applications like 
Called 
Chromosorter, the unit is designed to separate items 
intensity, reflectivity 


It’s said to be three times 


home appliances and business machines. 


on a tristimulus basis (hue, 
into as many as 27 groups 
as sensitive as the human eve to differences in any 
one of these factors. ‘The unit has an optical scan 
ner and three separate color channels—red, green, 


and violet—and can be used to analyze for all three 


so brazing alloys that flow at these temperatures (in 
the 900 to 1180-F range) may have to be developed 
Battelle gets good results brazing commercially 
titanium and the 6% aluminum—4% 
with a 97 lithium brazing ma 
But, says Battelle, “the amount of lithium in 
rather high; therefore the 
of this allow should be carefully 
obviously, work still to be 


pure 
vanadium 
alloy silver 
terial 
this 


resistance 


alloy is corrasion 


investi 
done 


gated.”” ‘There is, 


any one 


yr for 
ind completely 


tristimulus factors simultaneously, 


Operation is fast (120 tiles a minute 
automatic; the manufacturer, Specialties, Inc., Svos 
set, Long Island, claims that special circuitry com- 
pensates for changes of as much as 11% in line 
is about $9,500 
other 
why the 


be adapted for products like home 


vf the tile machine 
built for 


reason 


voltage Price 
SO far, 


t 


TICS; 


no units have been indus- 
but 


couldn't 


there is no basic idea 


ippli 


ances, as long as they have some reference surface 


Electrode-less gold plating can open new opportunities . . . 


. for specifying plated coatings on parts where 
they have not previously been satisfactory, either 
from a production or performance standpoint. New- 
est process of this type is Baker & Company’s 
“Atomex” for depositing 24-carat gold plate on 
copper, steel, die-cast alloys, nickel and other metals. 
It works by ionic displacement: The base metal, 
under chemical attack, sheds its atoms into the plat- 
ing bath. These, in turn, are replaced by atoms of 
gold coming from the bath. Baker claims the de- 
posits are unusually dense, needing less gold to 
achieve the 
metal 


desired effect; that the bond between 
and obtainable 
by other methods; that even complex parts can be 
piated uniformly. Suggested applications include 
electrical plug connectors, radio knobs, printed cir- 
cuits (for clock 
assemblies, auto and applianc 


base coating is firmer than 


protecting areas to be soldered 


trim 


LESS GOLD NEEDED, yet even complex little parts like these 
are said to receive better plating in the Atomex ionic- 


displacement process. No special equipment is needed. 
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continued) 


DEVELOPMENTS 
TO WATCH 


Enameling aluminum may seem like painting the lily. . . 


but there are good reasons for it. For example, 


producers now say a porcelain-enamel coating can 
increase the strength of a finished part 30% or more 
It also makes possible an almost-unlimited color 
range (even checkerboard color combinations); can 
improve thermal performance and weather resistance 
of aluminum parts; and provide a better hearing sur 
face than the base metal. Big tonnage now, of 


course, is for structural applications such as alumi 


num curtain walls and windows. But Porcelain 


Enamel Institute forecasts for 1961 indicate 4+ mil 
lion sq ft of enameled aluminum could be used in 
ippliances, transportation equipment, and military 
ipplications—as much as the entire construction field 
takes right now. Too, if current research comes 
up with an enamel suitable for cooking utensils and 


plications 


other such elevated-temperature uses, ap] 


could be broadened still further 


Cranks, cartridges and spark plugs notwithstanding . . . 


tartup is still a problem for designers of a good 
Chat’s why the trend to improving 
the machine or motor itself—to make it easier to 

rt—rather than just working on the 


manv machines 


Starting 
stl} 

Hess of Westinghouse points out, for 
, that applications for motors in farm areas, 
those industrial plants where only single 
urrent is available. have been limited be 

SIZ ibove 10 hp, the starting-current 


ement of single-phase motofs was just to 


igning motor controls so main and auxil 


SCTICS during startup ind can 


Solar batteries . 


n wafers that convert solar into electrical 
ire providing a field day for product design 
rimental units include a sun-powered flashlight 
dio phonograph, and the helmet radio pictured 
the rigut; while sun-powered clocks and radios 
ire already on the market 
All of these will operate on artificial as well as 
solar light, but many have been designed with auxil 
iary power sources to backstop their silicon cells 
lhe radio phonograph, for instance, can be operated 
by six “flashlight-sized” batteries; and the Army hel 
met radio has small nickel-cadmium batteries for 
peak-power and nighttime operation 
Prices for solar-operated units range all over the 
lot. One clock is priced at $200, another at $1,000 
The first sun powered radio cost $250; but there is 
one on the market now for just $14.95. The latter 
, of course, a rather simple unit, not much bigger 
than a pack of cigarettes. But it’s said to give satis 
factory local reception with its one silicon wafer, 
one transistor and one diode. The manufacturer is 


\copian Technical Co., Phillipsburg, N. J 


6 


be switched to parallel operation for running, West 
inghouse has come up with a 20-hp motor which 
the company says, needs even less starting current 
than present 10 hp equ pment (170 amp as compared 
to 204). Savs Hess, “There is no longer anv reason 
why restrictions need be made on the basis of herse 
power alone.” Expected applications for the larger 
size motors include crop dryers, wood saws, and 
feed grinders 

Other data on the new 20-hp motor as compare 
to a conventional 10-hp unit. starting torque, 74 
lb ft vs 65 lb/ft; torque at transfer, 100 lb/ft vs 


95 lb/ft; break-down torque, 140 lb/ft vs 60 lb/ft 


' 
215 amps vs 200 amps 


current at transfer, 


SOAKING UP SUNSHINE, double row of silicon wafers 
atop the soldier’s headgear generate enough electrical 
power to run transmitter-receiver of standard Army helmet 
radio. It’s a solar “‘first’’ from the US Army’s Signal Engi- 
neering Laboratories at Fort Monmouth, N. J 
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Improving your line? 


It pays to check 


It pays to check GREX . . . the newest in plastics . . . when 
manufacturing economy and product improvement are 
up for discussion 

GREX is true high density, high strength polyethylene. 
Its mechanical, chemical and electrical properties are 
significantly improved over many of today’s most com- 
monly used plastics. 

GREX is recommended for r plastic parts or objects des- 
tined for hard, prolonged usage, thanks to its high im- 
pact and tensile stre ngth GR X resists chemical attack, 
and can be used to contain corrosive acid. Highly re- 
sistant to heat, this new plastic can be boiled and steril- 
ized, thus opening countless possibilities in the con- 
tainer, houseware, hospital and industrial fields. And its 
capacity for electrical insulation recommends GREX for 
the power and communications fields as well. 

Until now, only the costliest plastics have offered these 
properties. GREX supplies them in economical form. 

Tell us your plastic requirements... and we'll furnish 
full details and technical assistance to both you and your 
plastics molder. 
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(continued) 


DEVELOPMENTS 
TO WATCH 


Butyl rubber is bouncing back fast. . . 


ind into a lot of new applications. It’s being 
used to encapsulate electrical transformers, seal car 
windows, convey hot materials, and for a host of 
other applications. But its biggest coup to date is 
passing the Army Ordnance test as a primary ma- 
terial of construction for heavy-duty truck tires 

It had been written off as a dving material because 
its major application, tire tubes, disappeared with 


the advent of the tubeless tire. Now it’s prized not 


Precision-machined balls .. . 


. for bearings, pivot points, valves and metering 
devices can now be ordered from stock—in a wide 
range of materials. Stocked items include at ‘east 
eight different plastics (including nylon, Teflon, ac« 


only for its air retention but also for its low cost, 
electrical properties, resistance to aging, and ability 
to stand vegetable oils and fats. ‘Tire applications 
were held back by difficulties in bonding the tire 
rubber to the tire cord. But Esso Research & Engi- 
neering has come up with a butyl latex dip that 
does the job—and paves the way for a whole series 
of latex adhesives that should broaden butyl’s ap- 
plications still further 


tate, polystyrene sapphire, wood, ceramics, carbides 
and chromium-cobalt-nickel alloys. Some of these 
can operate in temperatures as high as 1500 F’, and 
spherical accuracy can be held to 0.000005 in 


To achieve high temperatures at low cost... 


. research groups are turning to solar furnaces. 
(hey’re easy to build and use (several companies 
have made their own, from old Navy searchlights), 
and provide “clean” heat because there are no com 
bustion products. Among those recently announced 
is one to be erected near San Diego by a group of 
eastern businessmen to research for industry and 
make salt water conversion studies; another being 


Can we throw it away?... 


[hat’s a question you'll be hearing often from 
now on. Ever-increasing maintenance and _ repair 
costs are directing new emphasis to components that 
can be made expendable. (There’s emphasis on dur 
ability too, of course, but that’s another story.) A 
new gun for applying sealing and caulking com 
pounds has molded plastic nozzles that can be 
thrown away after use. don’t have to be cleaned 
and stored. Disposable carbide and cerami@ tool- 
bits are saving on sharpening costs; one-shot dispo- 
sable cartridges for lubricants simplify storage and 


greatly reduce the danger of contamination. 


PAPER DRESSES (suits too) are not just wishful think- 
ing. Central States Bag & Paper Co. turned out this dress 
to show it can make clothing durable enough for a day’s 
outing even if it rains, and good-looking enough for street 
wear. Cost is still a barrier, but disposable work clothing, 
at least, could be available quite soon. 


8 AMERICAN 


designed by Air Research and Development Com- 
mand for erection in the Sacramento Mountains of 
New Mexico, and a third being built for Stanford 
Research Institute at its Menlo Park, Calif., head 
quarters, for development of special high-tempera- 
ture materials. ‘Temperatures reached by the frr 
naces are expected to be at least 6000 F, and one 
may go asehigh as 8000 
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from FUEL TANKS 
to FISH TANKS 


multi-material sealing 


Elastomeric sealants based on THIOKOL liqu id polym ers 


effecti vely bond 


Metal fuel tanks for jet aircraft require 
leakproof seams. Aquarium tanks, above, 
have glass-to-metal and metal-to-concrete 
joints that must be 100% watertight. 
THIOKOL polymer-base compounds do 
both these sealing jobs, pointing up their 
ability to efficiently seal and bond a wide 
variety of materials. 

With all materials, THIOKOL polymer- 
base elastomers retain high adhesion through- 
out severe expansion and contraction, shock 
and vibration. They resist major causes of 
deterioration—sunlight, ozone, oxygen, 
water, and solvents—and give you assur- 
ance of continuing protection for many years. 

There is a versatile, durable THIOKOL 
polymer-base compound for amy sealing job 


most materials 


you have. For specific information, see 
Sweet’s 1957 Catalog or write: Thiokol 
Chemical Corporation, 780 North Clinton 
Avenue, Trenton 7, N. J. In Canada: Nauga- 
tuck Chemicals Division, Dominion Rubber 
Co., Elmira, Ontario. 
The new New York Aquarium tanks are 
sealed with DEL, an elastomeric sealant 
based on THIOKOL liquid polymers and 
compounded by David E. Long Corpora- 
tion, New York. 


i, VRCoho€. 


CHEMICAL CORPORATION 
®Registered Trademark of the Thiokol Chemical Corp 
for its liquid polymers, rocket propellants, plasticizers 
and other chemical products. 
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vu 
Photo illustrates multi- 
material adhesion ability of 
THIOKOL polym r-base 
sealing compounds 





Specify longer-lasting Link-Belt 
Promal chains for extra durability 


MALLEABLE Specially heat-treated 
malleable iron provid 
extra wear resistance 


Fewer conveyor shutdowns and 
minimized replacements are 
economies realized by users of 
Link-Belt Promal chain. Its 
greater strength absorbs con- 
tinuous impact loads and 
wear resistance supplies the 
durability to cope with severe 
abrasion. 


Promal is more than a par- 
tially annealed of surface 
hardened malleable iron 

MICROPHOTOS show difference Developed by Link-Belt, this 
between ordinary malleable iron specially heat-treated mialle- 
and Promal. Upper—white areas able iron is actually trans- 
in malleable microphoto repre formed into a metal of radically 
sent “free-iron” black shows different physical properties 
soft nodules of carbon. Lower— Promal. because of uniform 


> Gi ares 1¢ Promal 

the dark areas in the I Ea micro-structure throughout its 
structure show stronger, stiffer : 
reinforcing material which whole section. provides greater 
strengthens metal and _ resists ultimate strength, higher yield 


distortion and wear point, exceptional fatigue re- 
sistance and a remarkable ca- 
4 UP TO 475 TONS of steel mill an te “= shstand a 
scale a week are recovered by pacity {& HAStaNne aorasio 


this Link-Belt system. Class 700 For unusually abrasive or 
Promal chain on Straightline ; 


, mild corrosive conditions, 
Collector moves scale from set- “ : age 2 ~~ 
tling tanks to discharge con Promal chain can be furnished 
veyor. Promal is especially suit- with “file-hard” surfaces. Cop- 
able for long heavy-duty con per bearing or special alloy 
veyors and elevators content also available 








Where and how to apply 
Link-Belt Promal Chains 


Choose Link-Belt Promal longer . . . cost but a little 
chains for highly abrasive con- more. 

ditions—for extra strength Ihe wide range of Link- 
and wear resistance demanded Belt chains available in Promal 
by heavy loads or long, slid- includes all types of cast and 
ing conveyors. They last much combination chains. 


. . : 
HEAT-RESISTANT PROMAL is recommended f - Ti - 
Promal chain controls up to 1000 F. This SMGL-618 Promal chain conveyor with 


riser attachments picks up and conveys sheet steel through 
. +. og . . : " P 
f | { furnace. Chain has operated continuously for two years 
withor ilur 
unlorm Cooling OF pipe without failure 


An inclined conveyor, using 
Link-Belt Class 1100 Promal 
chain with attachments, per- 
mits an QOhio steel mill to HEADQUARTERS for chains, 
control cooling of longer tubes sprockets and other Link-Belt 
than previously possible. Pipe conveying and mechanical 
is received from hot finishing power transmission products is 
operations at temperatures up your nearby Link-Belt office 


to 1800 F. Controlled chain CHAINS AND SPROCKETS 
speed permits uniform cool- seg aed ng ty Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link- 
: % : : ele Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in All Principal Cities. 
ing Of outer tube per iphery. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South 
Africa, Springs. Representatives Throughout the World. 14,281-A 
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---Washington 


y-V a al-) ol ost-lel 
‘ 


DEVELOPMENTS 
TO WATCH 


i ae 


Faster acceptance (or rejection) 


f new equipment d n ild be on the wa 


idopt a setup now going into opera 
la. Here, Arn i established 

raft ‘l¢ nd Support Activit 

mp cut time require | 


raft f n 


The revolution in war materiel . 


zuided missiles become operational, ma 
than most persons realize. While the 
been on replacing manned aircraft bi 
siles, the fact is that a good many other types of ordnance equipmen 
quipment may also be replaced guns.” The changeover 
FE. V. Murphree, president of Esso Research & making, and it ma\ 
Engineering and, until recently, the nation’s guided lreadv begun to cl 
missiles “czar,” says there is good reason to expect 


that surface-to-air missiles hike Nike, Taos and ‘Ter 


Don’t taper off on design expenditures 


for fission-reactor equipment with the thought 
that this type of “atomic furnace” will soon be 
placed by the controlled thermonuclear (fusion 
reactor. ‘That's latest word from the Joint Commit 
tee on Atomic Energ Its most recent report sa\ 


Add “Human Barrier”. . 


to the list of terms vou'll be hearing a lot morn 
often in reports from Washington. There’s nothing 
new about it, of course, but human limitations ar 
becoming a major bottleneck in designing evervthing 
ht-Patters 
small crowded cabins have long been a problem in ircraft Corp. Lo 
t 


submarines. And the ability of people to stand con 6-by-7-by-17 


from ships to rockets. The cramped conditions of 


t) mocky 
periods could be as severe a limi teams of psychologist 
tation on space flight as anv materials or design prob yMmMunication 


finement for long 


lem. But a submarine cabin will seem hike the Holh men confined for s 


Technical data on neptunium 


element 93 (see page 16) should be coming 1 eptunium 237 
from Oak Ridge National Laboratorv in the not-tor sis ow, though, Oak 
far-distant future. Until now, very little has been process that has mad 
known about this element’s chemical and_ physical pounds of the elem« 


properties because not enough of its long-lived is: stud s properties h 
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Advertisement 


Design data on adhesives 


stteeeeeeeeeeeeeeseeeesscesseceeeeeeeeeeeeeesseees APE Strong 


NUMBER THREE 


Strengthening a 
metal-to-metal joint 


Four basic rules must be kept in mind 
in order to strengthen any joints to 
be adhesive-bonded. 


These rules are: 


1. Make the bonded area as large 
as possible. 


Make the maximum proportion 
of bonded area contribute to 
strength. 


Stress the adhesive in the direc- 
tion of its maximum strength. 


Minimize stress in the direction 
in which adhesive is weakest. 


Here’s how two of these rules were 
applied in improving the bond of a 
metal label to a fire extinguisher. 


This label was designed for fastening 
with rivets. The label is flat, has em- 
bossed letters, and has holes drilled 
for riveting. Contact is very poor be- 
cause of the embossing, resulting in 
low strength and low resistance to 
peel or cleavage stresses on the edge 
of the joint 


Remedy 
This label was designed tor adhesive 
bonding. The label is pre-curved and 
has a smooth back for 100% contact. 
This type of bond will prevent failure 
when a stress is applied at the edge of 
the bond with a fingernail or, for ex 


ample, with some sharp instrument. 


1. Bonded area has been made as 


lar ve as possible, 


Maximum proportion of bonded 
area now contributes to strength. 


If you have a design problem involving 
adhesive bonding, we may be able to 
suggest a practical, economical solution 
based on our 36 years of experience in 
making and using adhesives, coatings, 
and sealers. Send details of your prob 
lem to Armstrong Cork Company, Indus- 
trial Div., 8009 Irvin St., Lancaster, Pa. 











ADHESIVES e« COATINGS * SEALERS 


Factors in adhesive bonding 


Most assembly requirements for ad- 
hesive-bonded materials include fac- 
tors of time, heat, and pressure, These 
vary with the adhesive used and also 
with the materials bonded. 


Time 


Two time factors are involved, 
open time and setting time. Open 
time is the period of time that can or 
must elapse between coating the parts 
and joining them. 
permit little open time; others must 
be kept open for intervals ranging 
from five minutes to twenty-four 


Some _ adhesives 


hours, 

Setting time is the period that must 
elapse before an adhesive bond at- 
tains its full strength. Here again the 
interval may be measured in seconds 
or weeks, depending upon the adhe- 
sive, the materials bonded, and the 
curing procedure, if any. 


Heat 


Heat is required in varying degrees 
in many adhesive applications. 
Whether one or both surfaces are 
coated, forced drying of the adhesive 


PHOTO COURTESY CHEVROLET-DET 


AXLE DiV., GENERAL MOTO 


ADHESIVE-COATED brake shoes and 
brake bands are assembled on a con- 
veyor line. The brake band is first 
placed inside a pressure band and 
against the brake shoe. Pressure 
springs are then positioned. The 
assembly is then baked. 


film by heating and circulating air is 
usually desirable and often necessary. 
The use of he: t speeds drying, makes 
drying independent of weather con- 


ditions, and prevents water conden- 
sation on the adhesive film. 

Controlled drying also 1makes_ it 
easier to begin assembly when the ad- 
hesive film has the right amount of 
tack, this being the point at which 
the best over-all bond can be made. 
Under some conditions, it may be 
more practical to dry the adhesive 
film completely and later reactivate 
it with heat or a solvent. 


Special Factors 


Thermosetting adhesives, which set 
by a chemical change in the presence 
of heat and/or a curing agent, require 
Adhe 
sives of this type are most always 
used in critical applications where the 
possibility of bond failure cannot be 
tolerated—as in the bonding of clutch 
facings to steel plates. Since such 
bonds cannot be tested except by 
destruction, they must be made with 


special assembly techniques. 


extra care and control. 


Curing 


Some thermosetting adhesives must 
be cured by chemical reaction at 
room temperature, the bonded parts 
remaining clamped for a_ relatively 
long period of time. Oven heating of 
assemblies is quite common, Ovens 
may be heated by gas, oil, electric, or 
by infrared units. Forced circulation 
is required by oven heating in order 
to insure uniform temperature. The 
fastest curing time is accomplished by 
dielectric heat, which cures some heat- 
set adhesives in a few seconds. 

Thermosetting adhesives may 
cured at temperatures from 75 
550° F.. 
type. In general, the higher the tem 
perature, the faster the cure. By con 
the bonding 


depending on the specifi 


trolling temperature, 
operation can be speeded or slowed 
to match the pace of almost any 
assembly line. Parts bonded with ther- 
mosetting adhesives usually can be 


taken from the presses while still hot 
For detailed information on bond- 
ing thermosetting adhesives, see the 
Armstrong Data Sheet, “Thermoset- 
ting Adhesives.” It is available upon 
request, Write for your copy today. 
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Foreign ese 


New steels . 


. Said to out-perform the best now available are 
popping up both sides of the Iron Curtain. Britain’s 
lulmer Research Institute reports a “low-cost, oxida 
tion-resistant, 24% silicon-1% aluminum, mild steel” 
that “costs only one-third as much as 18-5 stainless, 
vet offers comparable resistance characteristices in 
the 1600 to 1700-F range.” At the same time, it 
“avoids the brittleness associated with high-silicon 
steels.” Tensile strength is about equal to mild 
steel. Strength can be increased by adding tungsten 


. is becoming a problem around the world, Mili- 
tary agencies, concerned about it for some time, have 
set up standards for equipment design. But, increas- 
ingly, radio interference must be considered by de 
signers of consumer products—and not just in the 


Brazil is building its own autos 


... for the first time. A small, light~veight, 2-cylinder 
2-speed model is just going into production at the 
Romi Santa Barbara do Oeste plant west of Sao 
Paulo. The car, which weighs less than 800 Ibs., is 


More horsepower per pound . 


That's the 
proud statement Husquvarna of Sweden makes about 


. . than any other vehicles of their type 


its new motorcycles, soon to be introduced in the 
U. S. Extensive use of aluminum helps hold down 
the weight. The machines have chrome-plated alumi 
num cvlinders, as well as aluminum wheel rims and 


mud and chain guards 


There are two models. One has 


1 9-hp motor 


From rocket engines to lenses . 


Japan, too, is pioneering in plastics. Recently 
patented in Tokvo is a new plastic, specifically de 
veloped for lenses, prisms, and the like. 


Japan External ‘Trade Recovery Organization says 


it is three times as hard (and scratch-resistant)) as 


inv materials now available for the purpose; has 
good dimensional stability and resistance to breakage 
As to rocket engines, Prof. Hideo Itakawa of the 


University of ‘Tokvo’s Institute of Industrial Science 








Man-made interference with radio 








DEVELOPMENTS 
TO WATCH 





ind molybdenum—but this would add to the cost. 


: | 
Ihe Institute also announces a new technique for 


producing large high-purity silicon crystals and a 


new aluminum-copper-cadmium alloy for precision 


machined components 


I’'rom Russia comes word of another new steel, als 


for high-temperature use (1500 to 1600 F). It con- 
nickel, and 9 


be “superior to all similar 


tains 13% chromium, 4% manganese 
ind, of course, is said to 


materials in America and West Europe.’ 





reception... 


US. For instance, 
ing Co., Ltd., is emphasizing as a major feature of its 


Britain’s Kenwood Manufactur 


new spin drier the large direct-drive induction-type 
motor which “unlike many driers that are V-belt 
driven cannot cause radio or TV interference.’ 









in front 


oval in shape—allowing a wrap-around door 


of the driver. Brazil’s official trade bureau says the 
car will seat two or three persons without discom 


fort to them, or overloading the car 





the other 10.5. Both have three gear positions be 


sides Neutral, and top speed is over 60 mph, yet the 
machines weigh only about 150 Ib 

Other features: speedometer built into the head 
light and operated from the gear box; a tool kit built 
into the framework under the seat; the deluxe 


Golden Arrow model has a gold-laced foam-rubber 


seat cushion 





is said to have built and successfully tested one made 


almost entirely of glass fiber-reinforced plactic. It 
weighs about half as much as a conventional motor 
is to get its first official tryout in a rocket balloon t 
be launched later this veai 

Incidentally, Japan now claims fourth place—just 
behind Germany—in world plastics production. Cut 
rent output is about 680 million Ib a year. (US pri 
duction: about + billion 

















Progress with TITANIUM 
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TITANIUM ON TOP 


in medium-high temperature range 


Today’s most popular titanium alloy, MST 6A\I-4V, 
excels all other metals in strength to density ratio 
through 900°F. At room temperature, considering only 
strength, a part made of this alloy need have only 60% 


of the weight of the equivalent part in stainless steel. 


Performance for extended times at elevated tempera- 
tures is likewise good. In typical creep tests, with 1% 
permanent deformation allowed, MST 6AI-4V alloy 
shows 100,000 psi allowable stress at 750°F for 1 hour; 
77,000 psi at 100 hours; 65,000 psi at 1000 hours. 


Meanwhile new alloys extending the elevated tempera- 
ture usefulness of titanium—to as high as 1000°F—are 


now emerging from the laboratory into production. 


Write Dept. P-5 for copy of‘*Titanium Alloy Properties” 


SELECTION GUIDE TO MST ALLOYS 


Typical Mechanical Properties of Annealed Titanium and its Alloys 





Ultimate 

Tensile Yield Elonga- 

Strength, Strength, tion 
psi psi %* 


Form 





COMMERCIALLY PURE 
TITANIUM 
MST Grade I1! 
(3 different strength levels) 
TITANIUM ALLOYS 
MST 6Al-4V 
Annealed , Bar 
Age hardened (1) Bar 
Age hardened (2) Bar 
Annealed Sheet 
MST 3Al-5Cr . Bar 
MST 4Al-4Mn Bar 
MST 8 Mn Sheet 


(1) 1650°F—1 hour—WQ; 1100°F—2 hours—AC 
(2) 1700°F —1 hour—WQ; 1000°F —8 hours—AC 


* Values for 1” on bar and 2” on sheet 


Sheet, Bar 
Sheet, Bar 
Sheet, Bar 


70,000 
85,000 
100,000 


50,000 25 
65,000 23 
80,000 20 


140,000 
165,000 
180,000 
140,000 
155,000 


130,000 15 
155,000 12 
165,000 10 
125,000 12 
145,000 13 
150,000 140,000 14 
137,000 125,000 16 
WQ—Water Quench 
AC—Air Cool 





MALLORY SHARON 


MALLORY-SHARON TITANIUM CORPORATION: NILES.OHIO 


Producers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 


. - a 
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Foreign... 


continued) 


DEVELOPMENTS 
TO WATCH... 


Poland claims the smallest industrial TV camera 


and it doesn’t use transistors, cither. Said to 
weigh only 4.2 pounds, the unit is 7.4 by 3 by 4. 
in. and has simplified circuitry ind miniaturized com 
ponents. Why no transistors? No prejudice against 


them, apparently. It’s just that transistors are not 


et available in Poland 
in even sim 
Ru 


product 


Model engines are getting so efficient . . . 


they're putting real ones to shame. The latest 
group, from Bragenitz & Eberth of West Berlin, has 
eight different models 
powerful 1.5 and 2 Carrying a Six 
months guarantee, they feature sand-blasted crank- 


cases dip-sealed against corrosion and leaks. 


including “the world’s most 


5-c¢ cngines a 


A reading machine .. . 


that will scan “any document’’—even microfilm, 
checks, and tally rolls—at the rate of 300 or more 
characters a second has been developed in Britain 
It can even read smudged and blurred characters, its 
developer says, and makes it possible to feed infor 
mation to a computer as fast as the machine can 
accept it. 
Ihe machine, built on the modular principle, fea 
tures all-electronic scanning, can be tied in with com 


a : 
ELECTRONIC EYE of British machine is flying-spot scan- 
ner shown poised above typewriter that tests operation. 
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Also new from West German 
emi-automatic grinding machines spec 
] 


for bicve manufacture—handlel 


, 
polishing machines 


pute 


mary output consists « 
character being 
pulses can directly 
thev can be stored in binary form 

\ joint company, te be known as 
Ltd., is being formed by Solartron 
veleper, and Rheem Mfg Co of New } 


work on this and other electronic de 


Oscilloscope shown above checks pulse-processing circuits. 
Behind it is the control-panel system. 


FOREIGN 15 





What's happening in fed i= tei = 


Electronic devices 


for your tickler file 
New 


promise big things for the future. But 


developments in_ electronics 


it will probably be three to five years 
before such devices as spacistors, soli 
ons and crvotrons are ready for general 
use 

Raytheon’s spacistor, for instance, 
promises to combine the small size and 
simplicity of a transistor with the high- 
impedance, high-frequency operation 
of a vacuum tube. Eventually, it ma\ 
be able to operate at temperatures as 
high as 900 F. So far, though, less 
than a dozen units have been made 
and these only to demonstrate the 
principle. 

Navy's solion, which uses a liquid as 
the charge carrier (“‘solion” is derived 


from ions-in-solution), is scheduled 


for a use in integrator units for au 


craft guidance systems. Later on, it 
may go into “rate circuits” for burglar 
ind fire alarms, furnace regulators, 
and pressure indicators. But none of 
these has vet had a tryout. 

The cryotron, a low-temperature 
electronic device announced by MIT 
several 


months ago, may be even 


farther 
plication, though it’s already 


from general commercial ap- 
being 
used in computer construction. It 
takes advantage of superductivitv—the 
ability of some metals to conduct cur- 
rent at extremelv low 
420 | 
work at room temperature, however, s 
this 


1S needed. 


tempe! itures 


below he cryotron won’t 


special refrigeration (in case, a 


liquid helium bath 


New route to 


titanium-clad steel 


One 
tanium’s corrosion 


wav to take advantage of ti 
resistance without 
boosting equipment costs to the dan 
ger point is to clad low-cost steel with 
it. But producing a good clad sheet 
has presented problems, notably forma- 
tion of intermetallic compounds that 
with adhesion and ductility. 
Now, though, Armour Research Foun 
dation and Oak Ridge National Lab 


oratory report progress 


interfere 


hin sheets of vanadium and copper 
interleaved clad 
make it 
a good, ductile 
hot-rolling the metals to- 


between 
and the 
possible to produce 
bond by 


titanium 


ding metal base 


Shortcut to space studies 


How to simulate outer space 


and obtain 


ecther Next step 


mercial production methods, including 


developing com 


1 satisfactory welding technique. (Sec 
Sept 16 issue for the full story 


Another element 
makes its debut 


Add nobelium, element 102, to the 
periodic table, but don’t expect to use 
structural material. Recenth\ 
created in a cooperative triple play in 
volving US, British and Swedish lab 
Harwell and the 


it as a 


oratories (Argonne, 
Nobel Institute), nobelium has a half 
life of only 10 to 12 minutes. Still, 
it’s an important confirmation of pre 
vious theory, and a promise of morc¢ 
elements to come. Counting up from 
uranium the list 
stands: 93, neptunium; 94, plutonium; 
95, amedicum; 96, curium; 97, berkel 


(element 92), now 


ium; 98, californium; 99, einsteinium; 
100, fermium; 101, mendelivium. The 
No. It’s the 
of the actinide 
series, and has properties similar t 
Number 104 should be 
much like 103; but 105 is expected to 
be closer to hafnium and zirconium. 


newcomers symbol is 


next-to-last member 


thorium 


vital design data, without waiting months for 
special test facilities, is a problem a lot of lab 
Re- 
search Laboratory solves one such problem 
with the simple setup pictured at the right. 

Here, the question was fuel 
burn in Answer: 
There is a good flame, but it takes on a spher- 
ical rather than a vertical shape, as shown in 
photos at right. 


oratories are facing. General Electric’s 


How does 


gravity-free outer space? 


lo obtain them, GE engineers working 
under the direction of Dr. George Moore 
devised with 
built-in ignitor, light gource, and camera, and 
dropped it down a stairwell. Gravity-free 


conditions are simulated during the fall. 


a glass combustion chamber, 


FREE-FALLING FIREBALL . . 

dropped down stairwell, ‘gives GE engineers an 
idea of how fuel will burn in gravity-free outer 
Sequence at right shows three stages in 
burning process. 


space. 
Photos were taken by camera 
built into circular glass combustion chamber. 


16 SCIENCE 








something of 
your future 
was on 

our minds 
yesterday 


Who can gauge the portent of 


things like jet and 


rocket flight, 
gas turbines and guided missiles? 
Electronic Computers and auto 
mation, television and radar? Fis- 
sion products and atomic power? 

Already some of them are giant 
industries. They affect your per- 
sonal life, your business plan- 
ning, your entire world outlook 
Yet each would still be an im- 
probable dream except for the 
electrical alloys, special steels, 
and other corrosion and heat 
resistant and special-property 
metais (such as titanium aad 
zirconium) that will do today 
what could not be done yesterday 

It is Allegheny Ludlum's con- 
tinuing job to pioneer, research 
and perfect such metals—and 
more important, make them avail- 
able in the commercial shapes, 
forms and sizes that you need 
@ Call on us for any engineering 
assistance. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


ALLEGHENY 
LUDLUM : 


PIONEERING on the 
Horizons of Steel 


- 


Stainless and high-temperature, electrical and too! steels: magnetic materials 
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® 
the properties of DuPont és E F hei Oo N 


tetrafluoroethylene 


are unmatched by those au resins 


of any other materia/ 


Engineers, planning for the future, utilize the unique properties 
of Du Pont TEFLON tetrafluoroethylene resins to satisfy the 
requirements of new designs. Frequently, TEFLON resins not 
only help solve radically “new” problems (extremes of heat, 
pressure and corrosion) but, in doing so, often solve existing 
industrial problems as well. 

Send for complete facts. Du Pont TEFLON resins may help 
you solve some new or old problem. TEFLON tetrafluoro- 
ethylene resins are chemically inert. Their working temperature 
range extends from —450 F. to 500°F. Components of TEFLON 
resins are strong, flexible and nonflammable. Electrical prop- 
erties are outstanding. But, to evaluate TEFLON tetrafluoro- 
ethylene resins for your own use get complete property and 


application data by mailing the coupon below 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 139-9, Du Pont Building, Wilmington 98, Delaware 

n Cenoda: Du Pont Company of Conade (1956) Limited, P.O. Box 660, Montreal, Quebec 
Better Things for Better Living 
Name ..» through Chemistry 


Firm Name 


Position 





Type of Business _ 


Street Address 
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Strong aluminum plate 
made for structures 


Designated Alloy 5456 by its pro 
ducer, Aluminum Company of Amer 
ica, a new composition is being rolled 
into plates said to have the best me- 
chanical properties available in the 
nonheat-treatable alloys. Plate 
duced in “O” and “H321” tempers, 
and thickness 
to 2 in. Typical mechanical properties 
of Alloy 5456-H321 are 


tensile 37,000-psi 


1S pro- 


ranges in from 0.250 

51,000-psi 
strength, vield 
strength, and 16% elongation 
Besides good resistance, 


the material has 


corrosion 
excellent welding 
characteristics and can be joined by 
the resistance, tungsten arc, and con 
Tensile 
strength of welds exceeds the 42,000 
psi minimum tensile strength guar 
anteed for Alloy 5456 in the annealed 
temper. In addition, the alloy meets 
US Navy needs for greater strength 
in aluminum plate for gun mounts, 


sumable electrode methods 


carrier elevators, deckhouses and other 
shipboard installations. The plate is 
also suited for overhead cranes, ship 
unloaders heavy-duty 


and structures 


Zinc undercoat helps 


A thin layer of zinc between steel 
and the copper-nickel-chrome plating 
sequence is kev to a rust preventing 


technique developed by Wagner Bros., 
Detroit. With this method, rust can 
not work up through minute flaws in 
the plating; easily removable zinc ox 
ide appears instead 
tion has been stymied by 
affinity between and adjacent 
copper. Plated parts in a 20% salt 
spray at 212 F for 192 hr. show no 
rusting, blistering, cracking or peeling. 
Mild steel takes on some of the 
essential characteristics of stainless 
when coated by a process called Ni 
phos by its developer, the New York 
esting Laboratories. The coating, a 


Practical applica- 
molecular 


Zinc 


new nickel alloy, can be applied to all 
shapes, and is then heated in a reduc 
ing atmosphere. Tests show no flak 
ing of the cladding during a 180 
bend. 


Pellet electrode helps 
vacuum-melt metals 


Research at General Electric indi 
cates that pellets turned into elec- 
trodes for vacuum furnaces may sim- 
plify production of high-quality ingots 
of titanium and other refractory met- 
ils such as molybdenum, zirconium 
ind tantalum. Developed as a research 
tool by Stanley Noesen of GE’s Re 
search Laboratory, the new technique 
above) introduces pre-formed metal 
pellets, on a vibratory feeder, into a 
standard cokd-crucible 
melting furnace. 

After automatic indexing and stack- 
ing, the pellets are sintered by a heavy 
current to 
neous electrode. 


vacuum arIc- 


electric give a homoge 
As fast as it grows, 
is arc-melted into the 
water-cooled crucible. Resulting ingots 
in oxygen content, 
bout 1-2 ppm, an important factor 
in fabricating refractory alloys. 
Another advantage: The heavy elec 
trode press in present methods is re- 
placed by a simple pill-making press 
that can be run as a separate opera 
tion. Prototype equipment at GE is 
limited to 500-Ib. ingots, too small as 
vet for present titanium production 
rates. Scaled up, with pellet diameters 
of about 8 in., the new process could 


the electrode 


ire extremely low 


easily compete with the existing pre 
pressed sponge electrode process. 
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NEW ENTRY in urethane rubber is 
Genthan S, from General Tire and Rub- 
ber Co., and first wholly US-developed 
product in a field dominated by Germany 
Genthan S features wider range of use 
in-plant 


ful temperatures and easier 


handling than present urethanes 


TANTALUM METAL-POWDER PRODUC- 
TION begins next month and ingot pro 
duction will follow at Fansteel Metal- 
lurgical Corp.'s new tantalum-columbium 
plant going up near Muskogee, Okla 
homa. Most of the output is scheduled 


for tantalum capacitors 


NINE SPECIAL MASTER ALLOY formula- 
tions for producing a specific titanium- 
base alloy without other additions are 
available from Electro Metallurgical Co., 
Div. of Union Carbide Corp. They will 


speed formulation and mixing 


WATCH FOR STEPPED-UP DEVELOP- 
MENT of 


future jet engines 


columbium as an alloy for 
The military services 
and the AEC are pressing for work on 
this metal, big deposits of which have 


been found in Idaho and Canada. 


SINTERED ALUMINUM-OXIDE POWDER 
PARTS cre available from Alcoa as ex- 
truded 


drawn and extruded 


forgings, sheet, foil, 


tube, 


shapes, 
impoct ex- 
and wire 


trusions, fasteners, 








New toughness test 


for titanium 


Battelle Institute of London, Eng 
land, reports it has developed a new 
method of micro impact testing to de 
termine toughness of titanium alioys 
It needs less than 15% of the mate- 
rial required for conventional tests 
Charpy V-Notch 
Battelle has successfully used its tech 
nique for detailed toughness tests of 
titanium alloys machined from }-in 
stock, and for studies 

} plates A] 


zone in 4-in 
though given in inch-pounds, results 


using specimens. 


diameter rod 
of weld 


are said to approximate accuracy of 


results in foot-pounds obtained with 
the V-Notch test. 
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HOW the engineering 
of CENTRAL FOUNDRY 
SAGINAW Power Steering 





The new steering gear housing bosed 
upon research by Central Foundry 
Division. Right: the new mold arrange- 
ment, with four castings per mold. 





The original casting before re-designing. 
Note the protruding bosses and (left) the 
original mold arrangement with only 2 
castings per mold. 
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and research facilities 
DIVISION developed a better 


Housing at lower cost 


Here is an example of how Central Foundry research and engineering are helping reduce 
manufacturers’ costs and at the same time providing improved castings. In this case, the malleable 
iron casting is the housing for the famous Saginaw Power steering assembly. 


At the lower left is shown the original housing. This casting required 5 cores ... 3 of them ex- 
ternal. As the mold plan shows, only 2 castings per mold were possible. 


Working together, Central Foundry and Sagincw Steering Gear engineers first attacked the 
problem of eliminating some of the costly cores. Thorough experimentation resulted in the 
elimination of the protruding bosses on the casting; a step which reduced the required number 
of cores to 2, and increased the number of castings per mold to 4. This is illustrated above (left). 


By such techniques as radiography and stress analysis, experimental castings were carefully 
analyzed. Stress analysis indicated how and where section and wall thickness might be reduced. 
Radiography disclosed the degree of soundness of the test castings. 


Based upon this new design came a production casting of improved quality and lower in weight 
by two pounds per casting. Correlated benefits were a reduction in machining area and greater 
yield-per-pound of iron. 


If you have a casting problem it will pay you to bring it to Central Foundry Division. Our modern 
research staff is ready to employ radiography, stress analysis, sonic testing, spectroanalysis, 
and our engineering knowledge and experience to help you improve your product and lower 
your costs. 


Central Foundry Division produces high-quality grey iron, malleable iron, and ArmaSteel 
castings . . . in quantity, by either the sand or shell-mold process. The two books, “ARMA- 
STEEL” and “SHELL CASTING AT CENTRAL FOUNDRY” completely expicin the materials, 
services, and techniques which are available to you through Central Foundry Division. 
Write today for your free copies of these valuable, fact-filled books. 


& %: 
NY CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION © SAGINAW, MICHIGAN eo DEPT. 10 
79 
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produces 


ba TRIPLE SAVINGS 


on 


REVERE CAMERA 


7 


The pressing and sintering of BRASS AND NICKEL SILVER powders into 
small structural parts is an established technique for product engineering 
— quantity parts at high speed, high quality and low cost. 


HERE IS AN EXAMPLE OF WHAT POWDER METALLURGY CAN DO FOR YOU 

The camera crank hinge, door knob and key, shown above, are all made 
of metal powder for the REVERE 16mm, Turret Model 103 Motion Picture 
Camera. These three NICKEL SILVER sinterings create impressive produc- 
tion savings and provide handsome fittings for this popular movie camera. 
Working with the Chicago Powder Metal Products Company, Revere 
engineers found that by designing specifically for powder metallurgy, THREE 
important cost advantages could be gained: 

@ LOWER MATERIAL COSTS. The nickel silver sinterings are less expensive 
than comparable parts produced from extruded stainless steel, the usual 
material used for similar parts. 

@ LOWER PRODUCTION COSTS. Metal powder sinterings eliminate expensive 
machining of holes, undercuts and counterbore operations. 

@ LOWER FINISHING AND ASSSEMBLY COSTS. Secondary operations are re- 
duced to a simple drilling of a connecting hole for joining the knob and key 

and take advantage of the ease with which nickel silver 
may be given a light satin finish. 

If you are now making metal parts by conventional 
machining methods, it will pay you to investigate powder 
metallurgy. Let us send our free booklet, “Facts About 
Pressed Brass and Other Nonferrous Powder Parts”. Per- 
haps a metal powder fabricator can help you. 

The door knob and key are located on the opposite side 
of the case. 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET * NEW YORK 38, N.Y. 
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Product 
Engineering 








“We don’t always know 


7 


what we're doing... 


So says the president of a large Midwestern plant. “Every product we re 
making these days is twice as big—or half—as the jobs we’ve made before. So we 
make a lot of mistakes. The other day we threw away half the castings on on¢ job 
lhey were all defective . . . but they were twice as big as anything we'd evet 
made before. Somebody will have to pay for that mistake. . . .” 

Other executives say the same thing in different words, because they have t 
make the next model half as large, or twice as accurate, or half as expensive 
\s somebody said a long time ago, “The price of progress is trouble.” All 
of that price must be paid by somebody, with overhead added. And the pr 
is rising everywhere because the pace of progress is so much faster. 

\ big chunk of this cost is, however, needless. It is incurred because of 
ignorance—the source of most mistakes. 

Obviously, some one must pioneer, and every extension of the frontiers takes 
its toll. But the toll should not be paid repeatedly. 

The difficulty is in communication. Designer A passes a frontier and 
pays for his temerity. He solves his problems. He tells about the new frontie: 
in technical paper or magazine. But Designer B, who feels he’s too bus\ 
to read or go to meetings, crosses the same frontier and repeats the 
mistake. ‘The defense is always “no time.” It should be “don’t know.” 

Che fault may not be Designer B’s, but his boss’—or company policy. Has 
he time for meetings, for reading, for keeping up to date? What of the boss himself? 
What of the company? It’s easier to blunder into trouble through ignorancc 
than it is to learn. But it’s far more costly too—in time and in money. 

his new edition of Product Engineering makes one effort to meet the 
challenge. It is compact, easy to read, combines information previously available 
only from many sources. It saves your time by surveying and 
interpreting the field broadly, leaving to our Design Edition and technical 
papers the providing of exact detail. Our aim here is to interpret and analyze, 
and to be brief about it. 

Thanks to the suggestions and help of many engineer readers, we think 
we know what we're doing in crossing this frontier. As a reader, 
however, you'll have an opinion of the success of the crossing, probably 
some suggestions on where we should go from here. By all means, let us have 
them. We want to make this service combine many, thus to save yout 


reading time 


oe, W Erma 
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ANACONDA PROTECTS THE POWER 
WITH ENJAY BUTYL RUBBER 


Talk about impact resistance! The 5-year-old Anaconda 
cable supplying this giant shovel with power was buried 
under thousands of tons of rock when a whole wall of 
the open pit mine caved in. . . yet the cable continued to 
supply power! This is one of the many Anaconda prod- 
ucts featuring Enjay Buty] for outstanding performance. 

Enjay Butyl is unmatched in its resistance to impact 
and abrasion, moisture and weathering, ozone and 
corona ..:. properties that make it the world’s out- 


standing Pubber value. 
Low in cost and immediately available in a grade R U T Yy L 


tailor-made for your electrical application, Enjay Buty] is the rubber to boost 
performance and cut costs. For further information, and for expert technical ‘ 
assistance, contact the Enjay Company. Enjay Buty] is the world’s greatest rubber 
value ...the super-durable rubber with 
Pioneer in Petrochemicals outstanding resistance to aging « abra- 
sion « tear « chipping « cracking + ozone 
ENJAY COMPANY, INC., 15 West a —- 08 bee 49, H.V. and corona « chemicals « gases « heat « 

Akron Boston Chicago + Detroit * Los Angeles * New Orleans*+ Tulsa cold « sunlight « moisture. 
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Design Problems 
Posed by 
High-energy 
Fuels 


WASHINGTON—Much fanfare has attended the an 
nouncement of the new boron-based super fuels, high 
energy fuels, exotic fuels—all of the names are used intet 
changeably—that will power the plane of the not too 
distant future. For the moment, the primary advantage 
of the fuel is that it will increase by almost one-half the 
range of the present day plane. ‘The NACA (Lewis Lab., 
Cleveland, Ohio) has been testing the fuel for two years. 
Olin-Mathieson Chemical Co., announced a contract 
award of $36-million for a facility for the production of 
high-energy fuels (H.E.F.) for the Air Force. First ship 
ments produced have been sent to the Air Force, and 
Olin-Mathieson expects the HEF business to be a $1-bil 
lion industry within ten vears 

But what effect will these new fuels have on aircraft 
engine design? It is well known that the super fuels 
burn hotter than the present JP-4, a jet fuel consisting of 
approximately 65% gasoline and 35% light petroleum 
distillate. The btu/Ib value of JP-4 is 18,500 while 
that of the new boron based fuel is 25,000 minimum 

3y questioning various companies in the jet engine de 
s).. 1 field, this much was learned 

Over-all effect of the design of the engines could be 
smaller if designed for H.E.F. alone, but the first goal is 
to have a dual-purpose engine capable of burning both 
H.E.F. and petroleum base fuels. H.E.F. will be used 
only for specific purposes, and not for routine training 
flights. The “specific purposes” in this case probably 
means afterburner use for occasional necessary bursts 
of speed. Such a system might well be installed in the 
B-58 Hustler (above). 

Present indications are that H.E.F. will not be used 
before the turbine blades because the metallic products 
of combustion (B,O,, boric acid) will foul up the blades 
Hence, the first consideration is for afterburner use, 
because the air velocity and smooth walls of the tail 
pipe are less likely to cause buildup of the boric acid. 

This leads to the suggestion of a ramjet power plant—a 
simple engine consisting of a specially shaped pipe open 
at both ends with fuel injection in the middle. A ramjet 
does not work at all at low speeds, therefore the dual 
system is suggested again: a conventional jet engine to 


get the plane off the ground, as well as to land it, while 


at operational speeds (400 mph to supersonic), the ramjet 
takes over on H.E.F. 

Such a system might have seen the light of day in the 
Republic F-103, just cancelled in the most recent of the 
Defense Dept. economy measures. 


PRODUCT ENGINEERING + September 9, 1957 


Weight of the engines may be less, and combustion 


chambers can be smaller when using H.E.F., and it may 
be simplified, but it is still uncertain The reason for 
the shorter combustion chamber is the increased flame 
spec needed for H.E.1] 

I'he only solutions for the higher temperatures of the 
high-energy fuels are new metals or more air cooling 
lor that matter, the present jet fuel burns too hot for 
the metals now 


wailable Several high-temperature 


metals are being considered for the H.E.F., including 
niobium and molybdenum with protective coatings 
here is little interest now in ceramics except for prote 
tive coatings on vanes or blades 

Ihe turbine rpm are not higher, there is no effect o1 
the compressor pressure ratio because of the H.E.F.’ 
wider flamability, and the burning rate is not faster 
H.E.F. weigh more than conventional fuels—how much 
s not known. 

Because the products of combustion are corrosive, it 
presents a problem of getting better fuel atomization and 
complete combustion. This, plus a high temperature is 
necessary to prevent a buildup of clinkers around the 
spray nozzles. The ideal solution is to have B.O, burn 
off as a gas but as this only will take place at about 4500 
F, it is impossible for the present to consider that as an 
inswer to the problem. To a minor degree, HEF present 
sealing problems 

Boron type fuels are suited to high altitude flights 
because of the excessive white smoke and powdered B,O 
is products of combustion. One spokesman said that 
it would be impossible to use the HEF for takeoff or 


landing because of this 


rhis is another reason for the 
dual fuel system operation for planes using HEI 

There are no comments on the cost of the new fuels, 
but it was indicated by the Pentagon that the cost of 
fuel is insignificant in the over-all picture 

Manufacturers of rocket engines also are considering 
the H.E.F. One company says that boron, beryllium o1 
lithium derivatives may have merit if available cheap 

It adds up to this: the use of HEF is just around the 
corner—but by the military only; to take real advantag« 
of the high heat content of the H.E.F. is impossible right 
now, for it would require higher, much higher tempera 
ture materials; completely utilizing this high tempera 
ture advantage would permit a smaller engine (about 
} 


15 smaller); thus a smaller package to get off th 


ground. The big advantage if used right now: more miles 


to the gallon, about 40% more 


HIGH ENERGY FUELS 25 





automatic | 


Feed, perforation, and cutoff equipment 
are all completely automatic, supply- 
ing single operator with prepared sheet 
for final forming. 


FOR YOUR ALUMINUM 


What’s done automatically cuts labor 
cost! Here, a single operator easily 
completes the entire fabrication process 
required for production of auto grilles 
or similar components, from continuous 
feed to final reblank. 


Karl Gauger, MIRRO stamping spe- We ae lv < ~~ ee : 
cialist, finds that, with more than half © can apply automatic ¢ quipme nt 


his job done automatically, he turns : like this to your aluminum component 
out more work with less work, and 4S requirements, to give you high-speed, 


with a reject rate that’s almost dis * 1 aie 1 anaes —— W 
supeesed olf the bottom ef the areahl precision production at lowest cost. We 
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COMPONENTS...MEANS LOWER COST! 


are also prepared to finish your com- 
ponents automatically, applying the 
chemical or mechanical finish best 
suited to your needs, whether for 


appearance or protection. 


For complete details on the economy 
and accuracy of automatically produced 
and finished aluminum components, 
send us your inquiries. They will re- 


: : : TRACT DIVISION 
ceive prompt, interested attention. Con 


ALUMINUM GOODS MANUFACTURING COMPANY 


MANITOWOC, WISCONSIN 


FIFTH AVENUE BLOG., NEW YORK AERCHANDISE MART, CHICAGO 54 
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New Nose 
Is 


Glued Nose 


RED LION, 


the projectile 


PA.—Nose 


(center, 


contour of 
right) is the 
best known for piercing armor plate, 
head-on or at an angle. Problem: 
how to improve range and accuracy 
of the 24-lb, 90-mm shell but retain 
the nose contour which could not be 
iltered, because it is the best known 
Solution 


right) 


for penetrating armor plate 


Che aluminum “windshield” 
1 more pointy nose (left) that shatters 
on impact and lets the shell drive into 
Ihen to dis 
integrate after entry, with the result 
ing fragmentation and ricocheting in 
side the target 
how to attach it 

Answer was glue, a Bis-Phenol] epoxy 
resin called C-14. The operation by 


Red Cabinet Co., Red 


Penn., has successfully gone on a 


tank or armored vehicle. 


area 


New problem 


| ion | 10n, 
production basis under supervision of 
the Philadelphia Ordnance District 
C-14 is made by Shell Oil Co., Ciba, 
and Chrysler Cycleweld Products Co., 


and already has been used in printed 


circuits, rudder and elevator sections 
for aircraft, boat hulls, and sport cat 
Red figures that any 
method of attachment, like 


unit 


bodies. Lion 
other 
threading, would cost 
by 30%, 


formance of the shell. 


INCTCASC 


and reduce penetrating per 


Correct proportioning of adhesive 
and a catalyst is key to the method, 


with the measuring of .the catalyst 


counted to the last drop. 

After applying the adhesive, the 34 
in.-dia., is 
placed point down in a fixture and 
the heavy shell placed on top to effect 
While the 
quickly, its top strength is not reached 


in.-long aluminum cone 


a tight seal. resin cures 


for several days. Its tensile shear 


strength is about 3600 psi, and butt 
shear strength 6000 psi. Its tempera- 
is trom 65F to +200F. 


ture range 


Aluminum Subway Cars Have Inside Track 
in Toronto 


PORONTO, ONT. 
local 


with a 


Members of the 
faced 


They plan to buy 


lransit Commission are 
dilemma. 
cars for almost $30 


350 new subway 


million, but aren’t sure whether to 
choose steel or aluminum. 

Che matter is of small consequence 
to subway motormen who find no dif- 
ference in driving; makes even less 
difference to passengers—riding is 
equally comfortable in both types. 

But the 
cerned for reasons of cost. 


picture 


commissioners are con 


Here’s the 


I'wo years ago when the Commis 
sion ordered 104 new cars, the supply 
ing firm, Glouchester Railway Carriage 
& Wagon Co., suggested trying four 
all-aluminum cars. The commissioners 
agreed and for more than a year, a 


careful study has compared steel and 


28 


aluminum cars in day-to-day operation. 


I'he original cost of a steel car was 
$80,000: of an $84. 
OOU. 


aluminum Car, 


However, subsequent tenders 


have increased the difference from 
$4.000 to $7.700. 
this 


maintenance 


differential 


costs; the 


hen again, 
1S offset by 
aluminum car 


price 
uses 3% less power, 


experiences fewer worn-out bearings 

and wheels, its brake shoes last 25‘ 

longer, and it requires no repainting. 

At this rate 

$531 less per year to run. 
If the 


Cars are 
30-year period, and the money is bor 


an aluminum car costs 


amortized over a 


rowed at 5% interest, savings amount 
to $8,200 per car using the aluminum 
model—a $1,200-per-car savings over 
steel. 

Glouchester officials point out that 
aluminum car bodies for the original 
order were cast from steel prototypes. 
It follows that if the order were in 


creased from four to 350, a more ad 


vantageous strength-to-weight ratio 
could be obtained by using special ex- 
truded shapes possible with aluminum; 
hence, reducing cost per car by $1,200. 
Equipment mounting might also be 
idjusted to favor aluminum construc 
tion 

there be an in 


aluminum 


should 
crease in the 


However, 
price of 
there has already been one during re 
cent months—without an appreciable 
jump in steel prices, the decision might 
be in favor of steel. 

If the commissioners had to decide 
aluminum would 
likely get the nod, but Ailen Lamport, 
commission chairman, says, “We just 


tomorrow, most 


haven’t made up our minds.” They 
will have to decide by Christmas. 

The new cars will provide rolling 
stock for a new line being installed 
along Toronto’s Bloor St., a thorough- 
fare that runs east-west. 
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Seat Belts (But Who 
Uses Them) Save Lives 


WASHINGTON~—Although at least 
5,000 of the nation’s 40,000 annual 
trafic fatalities could be prevented by 
auto seat belts, the American driving 
public has yet to be sold on them 
This was evidenced in the week of 
safety and 


testimony by engineers 


car manufacturers before House In 
terstate and Foreign Commerce Sub- 
committee. 

A lone dissenting voice was raised 
by Andrew J. White, director of Mo 
tor Vehicle Research, Inc. He charged 
seat belts have limited value in cur- 
rent 
even cause injury or death 

According to experts like John O 
Moore, director of Automotive Crash 
Injury Research at Cornell University 
Medical School, there is still much to 
belts. For 
example, they aren’t much help in 
called for 
ittempting 


vehicle-interior designs, might 


be learned about safety 
high-speed accidents. He 
additional research before 


to legislate them into cars. He said 


that a major problem persuading 
people to use the belts—even after 
buying them. 

Cornell’s research project has built 
a file of 10,000 injury-producing acci 
dents in 22 states involving 24,000 
persons, of whem 700 use auto safety 
belts. files that in 81 
accidents where belts were used, com 


These show 
pared with another 81 accidents al 
belts 
were not used, the belts reduced risk 
of injury and death by some 60% 

“This should answer the criticism 
that belts contribute to additional in- 
jury,” Moore testified. 

White had _ testified that 
seat belts pose a danger to life and 
limb. In his opinion, 
are now designed for cost, style, pet 
formance and 


most identical in nature where 


earlier 
“automobiles 
reasonable life expec 
tancy, but not in anticipation of acci 
dent-crash.” He urged the automobile 
industry to make a fresh start in ef- 
forts to protect passengers from injury 
and death on the highways. 

Ford Motor representatives reported 
their seat belt sales down from last 
year, and cited the need for a 
gram to educate the public. 

Rep. Kenneth Roberts (D., Ala.), 
subcommittee intro- 
duced a bill requiring the Bureau of 
Standards to promulgate standards 
with which safety-belt manufacturers 
would have to comply. No action on 
the legislation is expected this year. 


pro- 


chairman, has 


Army Contracts for Aerial Jeep 


W ASHINGTON-~—Sccking 
utility 
1 ground jeep and maneuverability of 


1 gencral 


aircraft with the versatility of 


1 helicopter, Army has aw irded three 
contracts to design, construct and 
test-fly 
icrial jeep. 

Contract Chrysler 
$661,000; Piasecki Helicopter 
Corp., $653,000; Aerophysics De 
velopment Corp., $358,000 

Prompted by recent development 
in direct-lift 
ducted propeller as 


what is best described as an 
winners ar 


Corp., 


devices utilizing the 
well as improved 
Arm\ 
that can 
50 mph, stay up several hours ind 
1,000 Ib of 


equipment. 


power-plant designs seeks a 


general-utility vehicle travel 


Carry weapons or other 

Small vehicle size would result from 
ducted propellers, the ducts increasing 
Army 
explore the behavior of ducted-propel 


ler vehicles 


propeller efficiency hopes to 


is well as determine the 
most promising control system. Dif 
ferent arrangements and configurations 
of ducted propellers and control sys 
If success 
ful, the concept could lead to develop 


tems will be investigated 


ment of an aerial truck 


WHICH AERIAL JEEP 

will it be? Artist’s conceptions here are 
based on designs submitted by contract 
winners. The strange craft with four ducted 
propellers, instead of two, is envisioned 

by Aerophysics Development Corp. 





Molybdenum Seamless Tubing 


By Cold Extrusion 


RIVERSIDE, CAL.—Molybdenum 
seamless tubing by cold extrusion is 
being successfully produced here by 
Hunter Douglas Div. of the Bridge 
port Brass Co., which has been cold 
extruding alloy 

aluminum 


aluminum missile 


motor tubes from alloy. 
The Atomic Energy Commission will 
use the new tubing. 

Molybdenum 


applications has been considered in 


tubing for specific 


the diameter range of 1 to 6 in. 
Lengths over 5 ft are possible de 
pending upon other dimensions, and 
walls from 0.030 to 0.125 in. have 


been produced. Surface finish ranges 
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between 100-400 microinches, and 
concentnricity of ID to ¢ yp 1S 


or better 


+ 0.003 


Normally, molybdenum is _hot 
worked at about 2000 F, but difhicul 


; 


ties are caused by large quantities of 


exide at about 1300 F. Cold extrusion 
is reported to solve this problem, while 
giving precision tolerances after a few 
press operations 

Besides tubing, Hunter Douglas has 
made precision molybdenum parts 
Parts 


stand 


with no draft by cold extrusion. 
with configurations suitable for 
ard no-draft 
can be 


precision forgings also 


made with this technique 


29 





plus new horizontal machine 


for identical, mass produced splices of 
enamel, poly-vinyl acetal and similarly coated wire 


AMPlivar splices 
can be used on 
solid or stranded 
conductors, or 
combinations thereof. 





AMPlivar splices, with multiple ring stripping action, 
eliminate scraping, dissolving in solvents, burning, or 
other methods for removing insulation. Included among 
its many other features are: 


NO HEAT DAMAGE TO WIRE OR INSULATION—as often occurs 
in alternate methods of splicing. 


SMALL SizE—scarcely larger than the wires themselves, 
but design-engineered to lock wire and connector into a 
high tensile strength splice. This cutaway of the AMPlivar splice 
shows how conductor material extrudes 


CORROSION RESISTANT—the joint is hermetically sealed 
outwardly into serrations for added 


during splicing. 

LOWER INSTALLED costs—eliminates soldering mate- 
rials and equipment ... requires less wire .. . reduces time 
required to make the splice. 


Further information is available on request. 


strength and electrical contact. The 
splice is as corrosion resistant as the 
wire itself. 


IDEAL FOR ASSEMBLY LINE PRODUC- 
TION ... the AMP Horizontal Auto- 
machine uses AMPlivar splice con- 
nectors in strip form, for automatic 
splicing as fast as the operator can 
insert the wires. 
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British Enter Fastest- 
Computer Race 


A large-scale electronic digital com- 
puter, with a miniaturized “memory” 
that increases range and speed of 
problem solutions, is being introduced 
by Britain’s Ferranti, Ltd. Known 
as the Mercury, it costs about $280,- 
000 including installation and main 
tenance. 

According to B. W. Pollard, head of 
Ferranti’s Computer Dept., “this new 
computer puts Britain among the lead- 
ers in electronic computer manufac 
ture. It is for 
work could 
done by a few large and 
computers in the U.S.” 

The Mercury can solve problems up 


essentially large-scale 


research which only be 


expe nsive 


to 50 times faster than any computer 
now being made in Western Europe 
Pollard said 


connected with guided-missile control 


It will work on problems 
and interception, atomic research, nu 
clear engineering, aircraft design, and 
long-range weather forecasting 

First export models are being ship 
ped to Norway early this month 
Others will be exported to France and 
Switzerland this 
been ordered for British use. Custom- 


year. Seven have 
ers include London, Manchester, and 
Oxford Universities. 

At this date it takes 12 months 
before delivery. Ferranti plans to pro 
duce at the rate of 
six weeks by Jan. 1. 


one Mercury every 


Zinc Doldrums Blamed 
On Imports 


WASHINGTON—Watch for a fight 
for higher tariffs on lead and zinc to 
crop up next year. Congress refused 
to increase tariffs this year. 

The substitution of aluminum for 
zinc die casting in some markets, par- 
ticularly in automobiles, has con 
tributed to the unhealthy condition of 
the zinc industry in the US. But in- 
dustry leaders diagnose the chief ail 
ment to be the increasing percentage 
of imported zinc. In 
ports have risen from 40% of 
Zinc 
60%. 

Recent hearings before House Ways 
and Means and Senate 
Finance Committee were highlighted 
by Administration proposals to levy 


two years im 
total 
than 


sold domestically to more 


Committee 


taxes against imports on a sliding scale. 
Hatfield Chilton, Under-Secretary of 
the Department of Interior, argued 
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that such a tax would split the pro- 
duction-cutback burden now borne 
by the US with foreign producers. 

Economic Assistant Secretary Wil 
lis Armstrong of State Department 
testified that the proposed tax would 
offer more protection than the mini- 
mum excise the Tariff Commission 
could provide. ODM Chief Gordon 
Gray that pur 
chasing of zinc may end at the close 
of the fiscal year. 

Opposing the proposed tax were 
Mexican exporters, zinc rollers and 
Represented by Oscar 
Chapman, ex-Secretary of the Interior, 
they argued that the tax would work 
a hardship on their country which 
relies heavily on its zinc exports 

Fabricators contended that the Ad 
ministration proposal didn’t include 
1 long list of metals, such as brass, 
that contain lead and zinc. Oppon- 
ents also testified the result would be 
world price fluctuations unfavorabl 
to US industries 

Despite intensity of debate, no Con 
gressional tax action is likely, if only 
most 


warned government 


die casters. 


committee members 
that the tax would 
open floodgates for appeals from other 
industries. Any tax 
must be provided by the Tariff Com 
mission. 

While the picture painted at the 
hearings was one of unhealthy over- 
American Zinc Institute 
spokesmen predicted that 1957 would 
be among the top zinc-consumption 
about 950,000 tons. 
zinc prices have dropped steadily since 
late spring from 14 cents a lb to 10 
this despite production cutbacks 


because 
were convinced 


domestic now 


supply, 


years However, 


Small Business 
Gets A Boost 


The product development problems 
of small business will get a three dav 
going over at the President’s Confer 
and Distribution 
Research, September 23-25. 

Workshop sessions, a part of the 
thrash 
such practical problems as 


ence on Technical 


conference agenda, will out 
how to 
get money for research and develop 
ment, budgeting and cost control, how 
to recruit R & D personnel, coordi 
nation of R & D with production, 
sales etc 


Roughly 


small business, and leaders from the 


1000 representatives of 


fields of technology, education research 
have been invited to participate. 


9, 1957 


Doubts Settle on Deal 
Between Curtiss-Wright, 
Daimler-Benz 
WOODRIDGE, N. J.—It looked solid 
but reports now are that the complex 


deal Curtiss-Wright 
Daimler-Benz (Apr. 57, p. 10 


between and 
stands 
a good chance of falling apart at the 
scams. 

It calls for the Germans to give 
Studebaker-Packard (through Curtiss 
Wright) an exclusive distributorship to 
the complete line of Mercedes-Benz 
In return, Mercedes-Benz would 
aircraft engines for Curtiss 

Also, S-P would ultimately; 
M-B marine 
and diesel engines, and a tractor-truck 


called 


M-B stvling and engineering desig 


cars. 
make 
Wright 
manufacture or assemble 


Unimog and have acc 


aids 
Reasons 


ire numecrous 


the falling out 
C-W could not 
get permission the aircraft en 
gine licensor allowing M-B to make 
it. Another: Instead of 
cral thousand distributors for th« 


given fo1 
Onc 
from 


getting sev 
M-B 
line, as promised, only several hun 
dred have been obtained. The story is 
S-P distributors 
to the trouble of setting up 
the 


even 


many refuse to 


Zo 
S ile S ind 


service facilities for more expen 


sive German cars, though re 


cent sales figures show S-P at a low 
point. Just plain inability to get along 
with each other is another 
Curtiss-Wright apparently 
dictating policy too much to 
Daimler-Benz, who would like 


often 


reason 
has been 

sult 
to be 
consulted more This is indi 
cated by the recent resignation of 
Dr. Witsky, M-B’s chief engineer in 
this country, at the Utica Bend plant 
in Michigan—also the sudden, un 
publicized visit by Dr. Fritz Koenecke, 
M-B’s president, to Curtiss Wright 
several weeks ago, presumably to 
mend some fences 

Although the future of all other as 
pects of the deal are uncertain, the 
part pertaining to S-P distributorship 
of M-B cars will stand up. This the 


German company really needs 

Another 
certain future is that between S-P and 
C-W, especially if the big Air Force 
S-P’s 
through 


agreement with an un- 


jet contract recently given to 
Utica Bend falls 
This is not impossible, if the hot 
C-W 


1 Congressional 


Division 


cross-cxamination 
dent Roy Hurley by 
Committee a few 
indication. 


given presi 


weeks ago is any 
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im just 2 seconds... 


this motor completely “wicked” and lubricated . . . automatically! 


ERMAWIC 


MAKES THIS REVOLUTIONARY PROCESS POSSIBLE! 


PERMAWICK is the world’s first and only PERMAWICK has been conclusively 
lubricant that combines both wicking ma- proved in the laboratory and in the 
terial and oil in a single fluid form. PER- field, on hundreds of thousands of 
MAWICK is automatically injected under products now in actual use. Learn how 
pressure .. . in just 2 seconds .. . and you can utilize revolutionary PERMA- 
molds itself to fill and take the form of any WICK in your products and production 
size or shape bearing cavity. This remark- process. Send today for complete de- 
able achievement now makes possible full scriptive brochure and free sample. 
automation of sleeve bearing assemblies 

. eliminating all felt parts and costly 
hand insertions of these parts. In motors, 
PERMAWICK also eliminates vertical scav- 
enger felts . . . permitting all angle mount- 
ings without additional components. PER- 
MAWICK (85.7% oil) means twice the 
lubricant in the same space . . . greatly 
increasing product life and efficiency. 


5319 EAST OUTER DRIVE 
DETROIT 34, MICHIGAN 
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Colored, Integral Decoration for Multiple- 
curved Plastic 


The first successful production 
application of integral overlay decora 
tion to a compound-curved melamin¢ 
plastic surface is this colorful beer-tap 
handle. The 13-in handle has been 
more than three years in the making 
by Schlitz, Hammer Bros., and the 
Molded Corp., 


Chicago Products 
Chicago. 

A decorated pattern section, gray 
green band, and white 
comprise the three separate plastic 
components. 


color collar 
molded of 
melamine, to resist chipping as well 
as staining and discoloration. 


Parts are 


Designed around the brand name, 
a five-color Bavarian scene is impreg 
nated on opposite sides of the han 
dle. This is done as part of the mold 
ing process by fusing together two 
similarly decorated melamine overlays. 
Excluding the dinnerware field, the 
tap handle is the first product to use 
this technique on compound-curved 
surfaces, and is the first production 
use of melamine foil overlay patterns. 

Some of the design problems were 
producing integrally decorated thermo- 
set parts, and maintaining proper bal- 
ance to provide correct handle lever 
age. 

Chicago Molded’s decorated section 
is produced on a single-cavity die run 
on a 178-ton_ transfer 


press. ‘Two 


oblong preforms are preheated and 
placed in the press for each shot. 
Liquid melamine into the closed dic 
is allowed to precure until it will re 
tain its shape without the mold. Next, 
the press opens to permit insertions 
of melamine 


overlays, The printed 


overlay is fused to the surface of the 


handle, with the design protected by 

1 laver of transparent melamine. 
With the method, th« 

door may be opened for similar pro 


foil-overlay 


duction of integrally decorated items 
clock 


knobs, cigarette 


such as cases, radio cabinets, 


door lighters, organ 


stop keys and electric shaver housings. 


Latest in Boomerangs —Tne Engineers Shortage 


Dr. Alan 'T. Waterman, director of 
the National Science Foundation, has 
expressed grave concern over the Na 
tional Bureau of Economic Research 
study published last summer which 
maintains there is not now and never 
has been a shortage of engineers. 

Ironically, The Demand and Sup 
ply of Scientific Personnel, made by 
economists David M. Blank and 
George J. Stigler, was carried out at 
the request of Dr. Waterman’s own 
NSF. Waterman wanted a report that 
would develop and appraise techniques 
to measure the supply and demand 
for engineers. NSF had not expected 
the bureau to make an appraisal of 
the current situation. 

Waterman made his views known 


in a letter to the Interdepartmental 
Committee on Scientific Research and 
Development of which most govern 
ment agencies are members. He felt 
clarification of the NSF stand 


erroneous 


Was 


necessary “lest an impres 
sion be created, on the basis of insufh- 
cient evidence, that there is no short- 
age of engineers—a premise which 
in my judgment would be injurious to 
the best economic defense interests 
of the U. S. You recall that 
just such false impression was created 
in 1950 by the pessimistic forecast 
of future employment demands for 
engineers. This forecast tended to de 


press 


will 


enrollments, the 
effect of which is still being felt.” 


engineering 


Because of its timing and the fact 
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that the National Bureau is a research 
organization with a well-rooted repu 
tation for competence and integrity, 
the book which might otherwise have 
passed as a dreary exercise in statistical 
takes on interest 
Waterman’s fears are shared by others. 
Dr. Howard Meyerhoff of the Scien- 
tific Manpower Commission says he 


analysis general 


has been in contact with some 20 to 


25 companies since the study ap 
All are having trouble hiring 
fear the 


students 


peared. 


engineers, and report will 


scare off college coming 
long 

Ihe book’s authors base their con 
tention on a fundamental economic 
principle holding that when there is 


a shortage of any commodity (in this 
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What Helps You Get Ahead? . . . Not What You Think 


SAN FRANCISCO—Startling differences Robert A. Martin and James Pachares, 


between what engineers assume 


be both of Hughes Research & Development 


prime qualifications for research and man Laboratories 


agement—and what they really 


were reported here in two papers pre 
sented at the Western Electronic 


and Convention (WESCON),. 


are— 


WHAT MAKES A GOOD LEADER? 


Show The ability to get along with peopl 


to delegate responsibility, to make de 


Rate of salary growth shows no signifi- cisions, to establish and maintain direction 


cant correlation with measured 


experi I'ransition to supervision is the difficult 


Vi 


mental ability, analytical ability, initiative, time. savs H. M. Elliott of RCA. The 
industry, originality, general knowledge, new supervisor must be careful to avoid 
sincerity, appearance, personality, or leader 1) The attempt to do everything 


ship 


2) The tendency to delegate responsi- 


I'here is no relationship between under bility without authority 
graduate class standing or college ratings 3) Arbitrary setting of time limits rather 
ind salaries. Age, quality of references, than by discussion 
rating of school from which graduated, 4) Disciplining staff members before 
extra-curricular activities at college, num others. 


ber of dependents, particular college at 5) Lack of tact, or conversely 

tended, marital status and similar factors 6) The tendency to regard himself as 
normally considered important during em “one of the boys’—not so 

ployment consideration are not statistically 7) The tendency to interfere in an en 
significant in determining entrance rating gineer’s work to “get on with the job.” 


or salary growth. 
What 1s significant? In order 


8) The opposite of interference—laxit) 


1 


im I'he supervisor must be able to sense 


portance: level of degree, papers published, when a project is slipping, and let it slip 


number of honor societies, major 


col just enough so that when he steps in to 


lege, number of patents, number of fel- hange assignments the engineers realize 
lowships. Perhaps supervisors will now the need. Further, the supervisor now has 


} 


} 


idopt a broader and wiser attitude in con 1 new identity with the group. Within 


sidering engineers for employment as 
result of this detailed statistical study 
hundreds of engineers and scientists 


a the group he may criticize, he may repri- 


of mand. Outside the group he is the onl; 
by one responsible for the group's action 





the 


Me A. W. HAYDON COMPANY offers « 
AVWUL, COMPLETE LINE of STANDARD and CUSTOM 


pot all 
Timons/ 


for military and in- 
dustrial applications. 
Ilustrated are some 
of these units . . . 
any can be modified 
to meet your specific 
requirements if the 
basic design is not 


adequate. 


Shown below is the new catalog of the A. 
W. Haydon Company describing all of the 
basic types of units available and many 
of the “‘specials"’. Included in this 25-page 
talog are 60 photographs of timers, 30 
dimensional 

drawings, and 

50 charts ond 

diagroms. This 

complete cata- 

log will be sup- 

plied on request 





VICES! 


Long a pioneer in the timing field, The A. W. 
Haydon Company is prepared to assist you in 
solving your timing and cor’rol problems 
When a solution to your problem has been 
reached, The A. W. Haydon Company is pre- 
pared to follow through with production geared 
to meet your requirements whether a basic 
timing unit or a highly specialized device is 
required. 


the A. W. HAYDON COMPANY 


221NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 


34 PERSONNEL 





(Continued from page 33) 
case, engineers) the price paid for it 
in this case, salaries) should rise in 
relation to other prices (salaries of 
other professional workers and wage 
earners). ‘The principle, of course, 
holds only in a free market where 
engineers can quickly move from job 
to job and where there are no artifi 
cial restraints to salary fluctuations 
lhe authors assume this is the case 
Armed with a pot pouri of salary 
statistics and a guiding principle, au 
thors Blank and Stigler discover that 
engineering salaries have dropped in 
relation to salaries of other profes 
sional workers and even of the gen 
eral labor force since 1929, except for 
1 brief period after the start of the 
Korean War. And since a shortage 
of engineers does not exist according 
to this type of analysis, the authors 
imply that an increase in the number 
of engineers will only serve to further 
erode their income position. 
Objections to these sweeping con 
clusions are raised on the basis of 
both the age and quality of the sta- 
tistics, and the underlying assumption 
of a free market. Salary surveys of 
recent vintage (the latest figures in 
the National Bureau analysis covered 
1954) indicate engineering salaries 
have actually risen faster than other 
salaries in the past few years. Salary 
surveys by the Engineers Joint Coun 
cil show that engineers experienced a 


5 


25% average increase in salary during 
the interval between surveys of 1953 
and 1956. US Department of Com 
merce figures, on the other hand, in 
dicate incomes of all wage and salary 
employees rose 12% during the same 
period. Calculations by the McGraw- 
Hill Department of Economics show 
incomes of physicians rose about 14% 
between 1953-6, and lawyers about 
19%. 

The underlying assumption that 
engineering salaries respond imme 
diately to changes in supply is con- 
sidered unrealistic by many critics. 
Many engineers, particularly civil en- 
gineers, are employed by the Govern- 
ment and a change in their salary 
schedules requires legislative action. 
Some are employed by aircraft com- 
panies that abide by anti-pirating 
agreements. In fact, most engineering 
salaries fit within an established salary 
framework. ‘They change in response 
to supply, but the change almost in- 
evitably requires administrative action 
that lags behind recognition of the fact 


of a shortage. 
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FACTS ABOUT MODERN 


—a finish that offers designers 


many useful and 


Briefly, Porcelain Enamel is literally a glass coating 
which is formed by fusing pulverized inorganic 
materials onto a metal base. It is applied to the 
metal in liquid form either by spraying or dipping, 
dried to remove water, and fired in a furnace at 
temperatures ranging from 1100°F and up. During 
this operation this mineral coating actually melts 
and fuses into the surface of the metal in an in- 
separable bond. Upon cooling it becomes a glass- 
hard, permanent finish, known as Porcelain 
Enamel—a finish that offers industrial designers 
and engineers many advantages. 


In first cost, Porcelain Enamel is inexpensive for 
most applications—but its major economy lies in 
its lifetime service. Literally hundreds of cases 
exist where Porcelain Enamel has extended the 
service life of industrial, commercial and consumer 
products so long that repair and replacement 
costs are now either negligible or have been elimi- 
nated altogether 


Designers use Porcelain Enamel freely because it 
can be applied over any shape, and offers so many 
proven advantages for both industrial and com- 
mercial applications. Among these are resistance 
to heat, corrosion, abrasion and acids, high reflec- 
tance value, high emissivity, a smooth, sanitary, 


unique properties 


non-porous surface, high strength and hardness, 
freedom from maintenance. While it is true that 
some other finishes offer some of these character 
istics, only Porcelain Enamel provides all of them 
and there are many applications where various 
combinations of these characteristics are desired 
or required. Often special formulas are developed 
by Porcelain Enameling companies to solve spe 
cific problems. 


Color in products of all types 
from home appliances to build- 
ing panels has been influential 
in setting sales records. Porcelain 
Enamel offers matchless oppor- 
tunities for designing color into 
many products. It is available in 
a rainbow of hues, all of which 
are non-fading and will not stain 
or peel. This is true because 
Porcelain Enamel’s color is an 
integral part of the finish 


The smooth, hard, non-porous character of Por 
celain Enamel provides no foothold for dust, 
dirt, odoriferous residues or other enemies to 
sanitary cleanliness. All soil is on the surface 
where it can be easily and completely removed 
Porcelain Enamel, like glass, has outstanding 
radioactive decontamination characteristics 


Turn the page for 
information on 
engineering properties 





Properties and Characteristics of PORCELAIN ENAMEL 


CHEMICAL 
RESISTANCE 


Porcelain Enamel’s resistance to attack by 
alcohol, chemicals, gases, water and other 
corrosives is one of its most useful character 
istics. Grades designated as ‘‘acid resisting” 
ire immune to most acids, including sulphuric 
ind nitric. All grades resist organic solvents, 
ind mild alkalies with a pH of 7 to 10. Com 
panies in pulp and paper, food, chemical, 
dye and petroleum industries use Porcelain 
Enameled parts like strainer baskets, tanks, 
liners, convectors. The Hot Water Storage 
Tank with “‘glass lining’’, (a term sometimes 
applied to Porcelain Enamel), is a good ex- 
ample of where it is used because of its long 
lasting resistance to chemical deterioration 


Auto tail pipe extension 


Porcelain Enameled automo- 
bile mufflers and tai! pipe ex- 

- tensions withstand conden- 
sation from exhaust vapors, 
salt solutions from de-icing 
chemicals, mineral oils and 
other corrosive atmespheric 
conditions. 


Strainer baskets 


live steam, chemicol reac- 
tions and temperature change 
heve no detrimental effect 
on these strainer basket: used 
in styrene production. 


Resists combined attacks 


By sealing fine nickel wire 
between two coats of Porce- 
lain Enamel, this temperature- 
sensitive device is mcde im- 
pervious to moisture penetra- 
tion, high temperature ond 
atmospheric corrosion. 


> 


ABRASION 
RESISTANCE 


The surface of Porcelain Enamel varies from 
3/6 to 6 on Moh’s scale and toa correspond 
ing range of about 149 to 560 in Knoop hard 
ness numbers. The Sward rocker hardness 
where plate glass equals 100, shows the hard 
ness of Porcelain Enamel as 100. This glass 
like surface makes Porcelain Enamel one of 
the hardest finishes known for resisting abra 
sion. This, combined with its low coefficient 
of friction, makes it particularly adaptable for 
applications requiring a smooth surface that 
will not pit, scratch or wear. Package chutes, 
grain elevator spouts, escalator risers, screw 
conveyors are examples of the use made of Por 
celain Enamel’s hard,smooth, durable surface 


Switch Plate 


Porcelain Enameling this 
motor switch plete solved 
wearing action from felt 
wheels that was o constant 
problem when stainless steel, 
case hardened steel, chrome 
plate and other materials 
were used. 


Conveyor Screws 


Ca) its low coefficient of friction 
. and excellent corrosion re- 

» 4 siste ded Por- 
celain Enamel as the finish 

for these conveyor screws 

handling coal and chemicals. 





a 


Shoe Plate 


This “shoe plate” for a con- 
ol Ai. 9 fur is 
Porcelain Enameled. It is con- 
ti ly subj d to abro- 
sien and high temperatures. 











THERMAL __"(\'/ 


PROPERTIES ~~ 


Porcelain Enamel is flame-proof, resistant to 
temperatures as high as 1500°F, has a high 
thermal emissivity value, and thermal shock 
resistance that withstands sudden tempera- 
ture drops of as much as 350°F. Ceramic 
coatings special types of Porcelain Enamels 
designed for temperatures as high as 2000°F 

have been developed to meet individual 
requirements. Cold and sub-freezing tempera- 
tures have no harmful effect. Lantern parts, 
exhaust components, combustion chambers, 
ranges and barbecue equipment illustrate 
applications where Porcelain Enamel is used 
because of its heat, flame and thermal shock 


resistance. 


Flame Spreader 


This odd sheped port is a 
flame spreader. A Porcelain 
Enamel or ceramic coating not 
only provides thermal pro- 
tection for the metal but its 
excellent heot characteristics 
can improve thermal effi- 
ciency. 


Jet Afterburners 


These jet plane afterburners 
Gre subject to extremely high 
temperotures. Specially de- 
veloped Porcelain Enamel 
provides the required heat 
resistance. 


Flames and combustion gases 
introduced into the opening of 
this heat exchanger produce 
rapid thermal! changes thot 
the Porcelain Enamel coating 
withsrands without damage. 


COLOR AND 
TEXTURE 


Porcelain Enamel is available in three main 
classifications of textures glossy, which offers 
minimum friction, ease of cleaning, highest 
reflectance and greatest sheen, semi-matte or 
satin finish, for many decorative applications, 
and full-matte for use where a little “‘tooth’”’ 
is desired, such as for chalkboards. White, 
plain colors in any shade, or patterned com- 
binationscan beobtained in Porcelain Enamel 
All of these variations are an integral part of 
the finish, inherent in the inorganic materials 
of which it is composed, and fired-in at high 
temperature. That is why Porcelain Enamel] 
serves a lifetime without peeling, aging or 
changing. 


Auto Brake Drum 


The bright red color of this 
Porcelain Enameled automo- 
bile brake drum will remain 
unchanged even though heet 
generated in braking might at- 
tain several hundred degrees. 


Stove Pipe Shield 


This stove pipe “tent shield” 
was specified in olive-dreb 
with full motte texture, to 
blend with surroundings and 
prevent light reflection. in ad- 
dition, the metal needed to be 
protected ageinst corrosion, 
and the port needed to be 
thermally stable and mechan- 
ically strong. Porcelain 
Enamel provided the answer. 


Modern Toaster 

tt Another excellent example of 

a how several of the multiple 

edvantages of Porcelain En- 

amel cre imparted to one 

product. Here, color and tex- 

ture ore primary advantages; 

resistonce to scratching, heot 

end fading are “bonus” ad- 
vantages. 





CORROSION 
AND WEATHERING 


Where dependable, long-lasting resistance to 
corrosion is imperative, Porcelain Enamel has 
proven extremely practical. Many types of 
industries have adopted Porcelain Enameled 
components for such equipment as processing 
vessels, pumps, furnaces, and illuminating 
units because it provides the protection that 
so drastically reduces maintenance and re- 
placement costs or eliminates them entirely. 
Signs, architectural Porcelain Enamel panels, 
building trim, gasoline pump crowns and 
awnings are a few of many outdoor applica- 
tions for Porcelain Enamel where its life- 
time resistance to the elements and corro- 
sive conditions in general have earned it a 
high reputation. 


Dust and Fumes 


A machinery identification 
sign will withstand corrosive 
fumes and abrasive dust, 
even in a foundry if it is Por- 
celain Enameled. 


Chimney Cap 


This is a section of a chi . 
cap, protected against the cor- 
rosive effect of weathering 
and fumes by a Porcelain 
Enamel coating. 





For further 
information 


RECENT AND 
FUTURE TRENDS 


Because the process of Porcelain Enameling 
has been known so long and commercially 
developed over so many years, its dependa- 
bility for many types of uses, as suggested in 
this review of its properties, can be predicted 
with considerable accuracy. Still, enamelers 
across the country are constantly engaged in 
research and experimentation for faster pro- 
duction methods at lower cost, for improved 
enamels on known applications, and for new 
and broader use of Porcelain Enamel in all 
fields. Such endeavors have resulted in vast 
strides in many fields since World War II. 
Currently, Porcelain Enameled aluminum 
and stainless steel are attracting the attention 
of architects and designers. 

Appearance innovations in Porcelain Enamel 
are continuously being made. Porcelain 
Enamelers now produce metallic finishes such 
as gold- and metallic-appearing finishes such 
as copper, bronze and gunmetal. The use of 
color is considerably widened. Thinner coat- 
ings, requiring less material, fewer production 
steps and with improved mechanical proper- 
ties are currently under investigation. Low- 
firing enamels with the advantages of lower 
fuel, tooling and maintenance costs promise 
to extend the use of Porcelain Enamel! to 
applications for which it has not previously 
been used. 

Porcelain Enamel deserves serious considera- 
tion on the part of any product designer 
because its use can solve so many problems 
where a finish of beauty or durability under 
severe service conditions, or both, is a necessity. 


Associations Building + 1145 Nineteenth St. N.W. * Washington, 





TESTS PROVE ATLAS élecKiohized 
DRIVE CUTS COSTS 100% 


LESS FRICTION ... HIGHER TENSILE... CORROSION RESISTANT 


Out of the modern laboratories of Atlas come results on grueling torture- 
tests of Atlas Electrolized Roller Chain. Proof that when used on power 
drives it outlasts others by as much as 100%... possesses a higher tensile 
strength than other corrosion resistant chain . 
friction to reduce power losses. 

Atlas Roller Chain, Sprockets and Flexible Couplings are precision 
matched to operate as a power team for peak efficiency. They are made to 
run quieter, last longer and require less maintenance. They are a power team 
to provide higher efficiency and longer life on every type of installation. 


ATLAS CHAIN AND MANUFACTURING CO., P.O. Box 708, West Pittston, Penna. 


Please se" 
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.. has a lower coefficient of 
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ATLAS Etectroliged ROLLER CHAIN 


Available in all sizes for tiny timers to big, 
tough multiple chain drives. Regular or heavy 
duty standard or extended pitch . . . steel, 
bronze or the new exclusive 


Atlas Electrolized Chain 


stainless steel, 


ATLAS Balaaced SPROCKETS 


Precision made to exact chain fit. Available in all 


sizes *% pitch to 2” pitch . Steel, stainless 


steel, bronze or Atlas Electrolized for longer life. 


ATLAS FLEXIBLE COUPLINGS 
Quiet running, ruggedly built for every drive. 
1% to 3%," oo OR 


Available from stock—bor 


up to 7%". 


h 
efficiency - 


TEAM 


w to increas? 


AVING 





are CoMPyTERs 
— OverSOld Sma, 


Consultants are having second thoughts. 


Do you agree? 


i. management being pressured into EDPM—Elec 
tronic Data Processing Machines—by promise and 
threat, by advice of so-called staff “specialists” and dic- 
tates of fashion? 

Management is told that EDPM will “have impact 
on management effectiveness,” that “this is the com- 
puter age’”’ and “the electronic frontier,” that “EDPM 
will clearly separate the men from the boys in com- 
mercial and industrial management.” 

Is this sophisticated sales talk panicking manage 
ment into making premature or unwise commitments 
in the electronics field? 

Ironically, some companies actually force themselves 
to join the parade. ‘They hire a Manager of Electronic 
Applications or a Director of Electronic Program. First, 
he makes a study—EDPM or not. And he recommends 
Buy. If he decided anti-EDPM, the newly hired man 
would be recommending his own dismissal. EDPM 
is also sold to management by staff personnel intrigued 
and infatuated by what they were signed to investigate. 

No one likes to be old-fashioned. Companies not 
using EDPM are often regarded as ultra-conservative 
by stockholders and members of the board of directors. 

Perhaps its psychological value makes a computer a 
good investment—and perhaps some company heads 
regard it as just that. But this psychological value 
comes at high cost. Though stockholders tend to be 
favorably impressed by five- and six-figure numbers, 
computers, especially if over-large, can waste space and 
needlessly complicate solution of simple problems. 

And note that an EDPM bought for engineering 
may also be used for accounting and clerical work—but 
a machine designed for clerical work may not have the 
range or memory storage for engineering. 


FOR ENGINEERS ... YES 


EDPM is applicable to many phases of design, re- 
search and development. Result: Base for engineering 
decision oroadens; research and development studies 
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speed up; procedures and products are standardized 
Best of all, a net saving in dollars comes from possible 
improvement in products and methods. But don’t ex 
pect wonders overnight; savings may not show for five 
to 10 years (see chart 

And remember: Personnel must be trained. Either 
a company course must be instituted or outside courses 
considered. ‘These should not be superficial. Stevens 
Institute of ‘Technology and other colleges and universi 
ties have started courses and graduate programs in the 
design, selection, and application of computers. The 
Stevens course for full-time industry employees takes 
two nights a week for three years 


NON-ENGINEERS . . . MAYBE 


There are only three justifications for using EDPM 
in the field of management—as differentiated from en 
gineering. ‘These are 

1. To cut clerical costs 

2. To give better, faster management-control it 
formation. 

3. To facilitate the application of mathematical 
analysis techniques for solving business problems. 
Clerical costs. Here, net profits range from fair to poor. 
General-purpose computers are not yet designed spe 
cifically for processing business data, although improve- 
ments have been introduced in recent years. Present 
high-speed digital machines are still only refinements 
of earlier scientific units—designed during and _ after 
World War II to meet entirely different data-handling 
requirements. 

But this is not the major reason for indifferent re- 
sults. Management must guard against some _ basic 
mistakes that lure companies into uneconomic elec- 
tronic installations. 

e Installation expense, machine-preparation time and 
one-time-problem costs may go way over first estimates. 
Few management men appreciate how detailed a single 
computer program must be. For its first computer 
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run, one company used a payroll procedure covering 
5000 employees—some on a complicated incentive sys 
tem. The program required 200,000 separate machine 
instructions and took 20 man-years to complete. 

¢ Recurring operating costs of an EDPM setup are 
easily underestimated. Any proposed system is highly 
idealized—seldom reflects the exceptions. The extent 
of machine utilization will be unrealistic if maintenance 
downtime is overlooked or peak-valley variations in the 
work load neglected 

@ And don’t credit all clerical savings to the com- 
puter. It is possible many would have resulted anyway 
simply from the critical review given your existing 
method. 


EDPM is the 


speed champ in information output, but many managers 


Management Control. Undeniably, 
now wonder—can this information be assimilated and 
used intelligently at the speed it is generated? Specifi 
cally, here are the questions that need answering 

Are we losing sight of the greater need to sharpen 
our skills in selecting information of real worth? 

Is management being buried under so much informa- 
tion that it will have to be rescued some day, from its 
own accountants and statisticians? 

With all the additional information available, is top 
management in danger of undermining decentralization 
and the carefully planned delegation of responsibility? 

Will this short-term focus divert management from 
its primary job of long-range planning? 

Management is already drowning in a flood of reports, 
opinions and red tape. It’s time for a careful deter- 
mination of what information is really needed to plan 
and control the business profitably. Done well, this 
but better 

A mere list of the kinds of additional information 
the computer will give is next to useless. Demand that 
the EDPM salesman spell out how the information can 


should result in less information. 


be used and what specific types of decisions and actions 
it will affect. What would be the cost and time required 
to get this information by present methods? How much 
faster will EDPM work and how much will this speed 


cost? 


EDPM teams well with ac 
counting, clerical and management us« 


Operations Research. 
in the apphi 
cation of advanced mathematical techniques to the 
solution of business problems. As yet, relatively few 
companies with EDPM are using them on Operations 


Research O-R can 


optimize production sales considering varia 


Nevertheless, this is a ripe field 
ratios by 
ind back orders 
It can lower warehousing and freight costs; offer econo 


tions in labor force, overtime, inventory 


mies in equipment-maintenance programs by balancing 
failure cost against the cost of maintenance; make best 
use of production facilities by determination of the 
optimum product-mix and running time. But only a 
small percentage of O-R problems require electronic 
computers for their solution. Most can be handled 
with paper and pencil, slide rules and hand-operated 
desk calculators 

Admittedly, large-scale computer ve enlarged the 
O-R field. “Impossible” calculations are now feasible 
This broadens the application of O-R, but even here, 
EDPM is not a must. You can rent unit time to handle 
the more difficult problems, then use simpk ilcu 
lating methods to re-optimize the problem in light of 
the latest company conditions 


SO, BEFORE YOU BUY, 


EDPM is a useful and valuable tool 
but it must be purchased intelligently and used con 


Undeniably, 


structively. It is no sure guide to better business, 

higher profits, fewer workers, mor Is it jus 
s | 

tifiable? Yes, if it can pass the sar sts that are 


applied to any important ompall\ 
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Integrated pedestal replaces 
classic tree shape of dental 
instrument unit. Switch under 
tray opens and advances in- 
strument rack, exposing fluo- 
rescent panel for viewing 
radiographs. Spherical mount 
for drilling engine and arm 
provides freer tilting and rotat- 
ing. Long, gentle curve of 
chair’s footrest positions pa 
tient more comfortably, 

whether short or tall. Designed 
for Ritter Co., Inc., by Walter 

D. Teague Associates, New York 
A. Patient sees only a retractable 
curved panel while being 
seated, instead of a worrisome 
array of instruments 

B. Regrouping of components 

of X-ray head made possible 

a simple housing that could 

be gimbal-mounted 

C. X-ray controls and power 

unit are united in this chest- 
level case, which can be mounted 
on wall or floor pedestal 
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Pre-packaging scale for supermarket operators 

left) has numerous advantages. Operator efficiency 
is increased by large, easily read price and 

weight scale; glare is eliminated by slanting the 
glass that covers the dials. Removable, stainless- 
steel weighing pan simplifies cleaning. The engine 
governors (below) are another example of the 
advantage of intelligent industrial design. The 
newest of a complete line of governors (left) has 
all controls grouped for easier adjustment. Previ 
ous models (right) had controls on two sides and 
the top. Castings for the new governor are 
simpler, cheaper to produce and easier to chuck 
for machining. Scale designed for Toledo Scale 
Co. by J. M. Little & Associates, Maumee, Ohio 
Governor designed for Farris Pickering Governor 
Co. by Peter Schladermundt Associates, New York 
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New: versatile urethane foams 


for thermal insulation, structural reinforcement, 





Urethane foams offer you an 

properties for industrial design. They can be produced in 
rigid, semi-rigid or flexible forms. They can be foamed-in- 
place at normal temperature in densities from 


2 lbs./cu. ft. to more than 20 lbs./cu. ft. They “‘self-adhere”’ 


TYPICAL PROPERTIES OF URETHANE FOAMS 





FOAMING IN PLACE from a liquid 
stage at normal temperature and 
pressure permits new cost sav- 
ings in design, manufacture, 
maintenance. Urethane foams 
expand and solidify rapidly in 
the confining area of any cavity; 
form a tight bond to most sur- 
faces while foaming. Compli- 
cated forms can be filled com- 
pletely without expensive fit- 
tings or fabrication. Structural 
reinforcing can be simplified 
with foam-filled ‘“‘sandwich”’ 
panels using thinner outside sur- 
face materials. 





PHYSICAL PROPERTIES of urethane 
foams make them the most ver- 
satile of all foam materials. For 
example: Compressive Strength 
of a 10 lb./cu. ft. rigid foam is 
in the range of 200 Ib./sq. in. at 
50% deflection (75°F.). At 20 lb. 
density it is 600 lb./sq. in. Its 
Flexural Strength is 275 lb./sq. 
in. at 10 lb. density; 750 lb./sq. 
in. at 20 Ib. density. The bond 
strength between foamed-in- 
place urethane and its sub- 
strates is excellent. 
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AS INSULATING MATERIALS urethane 
foams are exceptional. In ther- 
mal applications they are equal 
or superior in K value to all 
leading commercial insulations. 
At densities below 10 lb./cu. ft. 
their K factor is under .30. They 
are considered low temperature 
insulating materials (up to 250°- 
350° F.). Low density foams are 
particularly effective for acous- 
tical insulation. Higher density 
foams, when required for struc- 
tural strength, also reduce sound 
transmission. Vibration damp- 
ening, too, is excellent. 








made with Du Pont HYLENE 


sound absorption, vibration dampening 


to most surfaces while foaming. They have K factors as low 
as .21. Their cell structures are controllable. jf ‘HYLENE is 
Du Pont’s trademark for its organic isocyanates—key in- 
gredients supplied by Du Pont to formulators of foaming 


compositions. Mail the coupon today for further details. 


“ 

} 

. 

\ 
- 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. PEH-9 


Wilmington 98, Delaware 


Please send me a copy of your free booklet, “Rigid and 
Semi-Rigid Urethane Foam.” 
Write for our new, free booklet Please send me a list of foaming composition suppliers. 


describing the properties and er ; : Be te 
uses of urethane foams I’m interested in urethane foams for possible application in 


URETHANE FOAMS —— a ~~ 
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Name 
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Address 


®t6. u 5. pat OFF 
Better Things for Better Living 
... through Chemistry City State 
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A company development program is helpful in 
the US, but essential farther north. Here are hard- 
earned pointers from the 27-year-old system at 


Canadian Indusiries Limited. 


MONTREAL—(McGraw-Hill World News)—A Com 
pany Development Department, concerned mainly with 
planning for a company’s ordered growth, is becoming 
the vogue in a growing number of Canadian companies, 
he department is entirely divorced from actual prod 
uct development and technical research; its purpose 1s 
to study long-term market changes and new scientific 
developments for opportunities and threats to company 
survival. 

Why Canada especially? 

Markets and population are relatively thin here 
roughly a tenth of the opportunity in the US. At 
the same time, competition is intense. Often, it’s ini 
tiated by US companies seeking markets for the “top” 
ind usually lower-cost portion of their production. 

loo, in contrast with the US, the Canadian economy 
is an “open” one, highly sensitive to disturbances in 
the import-export pattern. For instance, a 2% over- 
production of textile products in the US can drastically 
dislocate Canadian textile marketing. Similarly, the 
present 5%-plus rate of exchange on the Canadian 
dollar dilutes the effect of low tariffs on many im- 
ported products, and seriously affects earnings of 
Canada’s exports. Geographical problems and sharp 
seasonal patterns also focus attention on the need for 
development studies. 

Independent development departments are fairly com- 
mon. At Canadian Industries Limited, Canada’s largest 
chemicals producer, this department is a highly organ- 
ized prototype. Development studies at C-I-L extend 
back over a period of 27 years. In the past 10 years, 


the company has laid increasing stress on “investiga- 
tional” (as opposed to “physical” or “commercial’’) 
development: The study, analysis and evaluation of 
new ventures or of technical, commercial and economic 
situations related to the company’s operations and ex- 


pansion. 

rue, C-I-L’s Development Department is co-ordi- 
nated with the Research Department at the vice-presi 
dential level. And it does point out areas where physical 
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research might most profitably be undertaken. But its 
prime purpose is “to look down the road” and fore 
cast the shape of the company ten years (or more) hence. 

lo accomplish this, C-I-L’s development managet 
directs a team of 40, including 28 technical personnel 
economists, engineers, chemists, accountants, mathema- 
ticians and commerce graduates. Of these, most will 
have had prior experience in one or more of the com- 
pany’s eight operating divisions: Chemicals, Agricul 
tural Chemicals, Explosives, Ammunition, Plastics, 
Paints, Textile Fibres and Coated Fabrics. They staff 
these five main sections in C-I-L’s centralized Develop 
ment Department: 

e General Studies—Evaluates long-range significance 
of new technical developments, and explores technical 
feasibility of new ideas. If, after preliminary examina- 
tions here, an idea still looks good, it’s referred to other 
sections for detailed study. 

¢ Economic Studies—Operates an economic intelli 
gence service and carries on all work normally expected 
of economic advisers in a company. In most companies, 
this operation would fall under Accounting. 

e Commercial Studies—Handles all market-research 
work and commercial and financial investigations. 

e Technical Studies—Tackles all investigations in- 
volving engineering, costs, profitability and technical 
matters. 

e Study Services—Supervises information, library and 
clerical services, and handles administrative studies. 

“Ideally, it’s best not to let the staff get too un- 
wieldy,” says Bernard J. Moriarty, development man- 
ager. “If an especially large task force is needed—as 
was the case when we planned our polyethylene and 
ammonia plants—we call on the general managers of 
interested operating divisions for the right people.” At 
C-I-L, each operating division also looks after its own 
development work. In most manufacturing divisions, 
research and development are complementary efforts, 
under the direction of a division manager. 

In the central Development Department (theo- 
retically a service department, like Accounting, Engi- 
neering, Research, Public Relations) two types of ad- 
visory functions are undertaken for C-I-L’s executive 
management: 

e Basic long-range planning. This extends into the 
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interplay between the five main study sections of the 
development department. One section may have pri 
mary responsibility, but the team is usually built up 
from more than one. 

C-I-L’s development department isn’t shutting itself 
off from the rest of the company. A new research and 
development committee is now being formed to estab 
lish policy and provide co-ordination on a compan\ 
wide basis. All operating divisions will be represented 
along with the Development, Research and Engineering 
Departments. The vice-president of 1 earch and dk 
velopment will be chairman Through this committec 
and through the development manager he will be able to 
coordinate the development work right across th 
company. 

Meanwhile, splitting development off from physical 
research efforts—then tving it back in under a common 

yt vice-president—looks like one answer for long-rang¢ 


planners. 
examination of actual new products which the company 


might produce. 

e Special topics on which management may wish 
opinions or information. Usually, they cut across a Organization Chart 
number of the operating divisions, and run through 
commercial, economic, technical and administrative 
matters. Typical of special studies were those con 


Vice President- Research and Development 


cerning the impact on the Canadian economy of the Development Manager Research Department 
St. Lawrence Seaway and Trans-Canada Pipeline. 


Because both functions involve the same basic skills, Secretary 


it’s convenient to handle them in a single department 
In the strictest sense, C-I-L’s development department 


Technica! Studies Manager 


os 3 Engineers 
is not a “service’’ department. Mainly, it goes its own 3 Chemists 


way, reporting to top management, ind complement 
ing the research and development work of the operat- Commercial Studies Manager 
ing divisions rather than servicing them 

‘In our program,” says Moriarty, “the Development 
Department tries to maintain a balance between the 


7 Commercial Analysts 


Economic Studies Manager 
long-range economic studies and the studies of specific 5 Economic Analysts 
products. ‘This way, we get a continuing flow of ideas | Stotistical Analyst 
as well as a curre! rogram of ; li 9: 

€ current p! gram of actual investigation General Studies Manager 
into new prospects. Product studies usually proceed 


step by step. During each succeeding stage, increasing | Chemist 
iccuracy of estimation is needed and assistance may be 
secured from the Accounting and Engineering Depart Study Services Monager 
ments. Quite often, one of the divisions will participate 
i 
” Librarian 

in Our investigations 

Throughout the study, markets, costs, selling prices, 


Technico!l Assistant 
etc, are considered under foreseeable future condi- 


, 3 Clerks 
tions. The idea is to judge profitability under a rang¢ | Typist 


of circumstances. If the return on capital under the 
most probable conditions looks compatible with the 
risk, it’s recommended to management that an ac 
curate appropriation estimate be made. 

Then, if the Development Department’s recom- 
mendation is picked up, the manufacturing division 
which would produce and sell the product is asked by Stenographic Supervisor 
management to review the Development Department's 


- 2 Stenographers 
work and to extend it sufficiently to make a recom —_ 
mendation. Obviously, this is crucial. The responsible | Clerk - typist 


division must be convinced of the worthiness of the 

venture, and satisfied that the prospects are good, if Special Studies 
wholehearted and enthusiastic cooperation are to be 

expected 


Literature Analyst 


Nearly always, a study involves a high degree of 
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For fast, cold sandwich bonding 
3M Adhesive EC-1357 


te SRR SERIE eg: 


WPT 


NIP ROLLER OR COLD PRESS COMPLETES STRONG, LIGHTWEIGHT SANDWICH PANELS WITH EC-1357. YOU NEED NO HEATED PRESSES. 


Gain the speed and economy of cold 
bonding! Fabricate sandwich panels 
for non-load bearing uses with 3M 
Adhesive EC-1357. 

This high-strength, flexible adhesive 
bonds sandwich panels without clamps 
or heated presses. You force-dry the 
solvent out of the adhesive before 
bonding. Cold press or nip roller 
finishes the job. You get maximum 
immediate strength. And EC-1357 
builds up even more strength with 


age as it cures at room temperatures. 
Because it is dark in color, EC-1357 
absorbs drying heat fast. Thus it 
cuts production time, allows contin- 
uous movement from adhesive spray- 
ing to finished panel. EC-1357 resists 
moisture and normal temperatures, 
too. For load-bearing panels, inves- 
tigate 3M Adhesive EC-1177. 

SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 
Consult 


3M research. Contact your 


3M Field Engineer. Or for information 
and free literature, write on your 
company letterhead to: 3M, Dept. 79, 
417 Piquette Ave., Detroit 2, Mich. 


eROOUCT o, 


~REsearc™ | 


MINNESOTA MINING AND MANUFACTURING COMPANY - ADHESIVES AND COATINGS DIVISION 


417 PIQUETTE AVE., DETROIT 2, MICH. © GENERAL SALES OFFICES: ST. PAUL 6, MINN 
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A. H. KURILOFF 


Sr. Design Group Engineer 

Convair 

A Division of General Dynamics Corp 
(Astronautics) 


ENGINEERS HAPPY 


is the responsibility of their immediate supervisor. 


An engineer is an individual and must have his normal human needs recognized. 


of a mass-produced electric motor is multiphed 


} 


T hc management of any company producing tech- ind over to relieve the burden of human ettort 


nical goods must acknowledge that its business struc- By recognizing the human needs of the engineer f 


a balanced ration of work. Any man needs a balanced 


Clear-cut recognition of the professional character work 


ture is founded on the quality of its engineering. 


diet as much as he needs a balanced diet of 
of its engineers is the surest way to promote a pro food. No engineer can remain chained to desk 
fessional quality in its engineering. A management 
unwilling to accept, or deliberately rejecting, this atti 


tude pays a severe penalty in reduced output, slovenly 


design board hour after hour. He needs some vari 
How much depends on the man 


It is management’s responsibility to 


design and indifferent technical achievement. visor in this method. The supervisor can quickh 


] 


he engineer must be made an integral part of learn the fundamentals of human relationships. By 


management with responsibilities, rights and privileges 


employing skillful teachers to train its engineeru 


supervisors, management can make a vital contribu 


no different than those of at least a junior vice-president 
Ihe engineer then attains the dignity and_ stature tion toward a more successful engineering enterpris¢ 
of an individual. Engrossed in the creative activity It 


is the line supervisor's immediate responsibilit 
which should be his rightful sphere, he is free from the to 


know the fitness of a man for his job. In dail 
doubts, fears and pressures surrounding the average contact the supervisor can sense instantly when some 
white collar worker. If management decries the current 
movement toward unionization of engineers, the surest 
way to stop its progress is to recognize engineers as 
professionals 

Key man in this program is the supervisor. There 
are three areas in which the supervisor can exert 
pressure 

By letting his engineers know what is going on. At 
regular meetings he can show how the group effort 
is integrated into the total company effort. He can 
point out the value of their contribution in the over- 
ill pattern. Any man works better when he knows 
where he is going. 

By emphasizing the engineer's place in society. This 
he can do by pointing out the value of the work 
of the group. A radar system capable of bringing 





an airplane safely home through fog and storm is a 
worthwhile thing. A small improvement in efficiency 
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AVISCO 


RAYON 


Six years of continuous operation, 
without losing an hour. They’ B. F. Goodrich 


Multi-V belts, with Avisco rayon as tough reinforcing “muscle,” and they 





promise to last many more years. This performance since 1951, under 
conditions requiring greatest strength, flexibility and freedom from elonga- 
tion, may suggest an application in your business. And remember, Avisco 


rayon gives greater strength per dollar than any other reinforcing material. 


American Viscose Corporation 


350 FIFTH AVENUE, NEW YORK 1, NEW YORK 
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thing is wrong. A look 
to the task—these are 


LIVIN di itech 


rl 


stless attention 


rent. Many an 


engineer has been saved for the company and made a 


more productive and happier man 
from one kind of work to another 
An engineering super 


I 


action. But except in unu 


not order action dit 
give or deny the gi 
modifications. But 
engineers, he will 
freedom 

Praise for a good 
better design jobs 
geniousness produces 
the designer to explore 
easier to select the mx 
the design remains the 

The engineer 
direct criticism. The wi upervi 
pride, yet steers it by tactful 
suggestion 

Ihe measure of 
the technical excellen 
of effectiveness of the 
more technical responsibility 
more effective it will be 


How does 1 Increase 


bilities within his groups? Two factors are 


Selecting the man read 
ing him how to grow 


bilities. ‘The superviso 
designated responsible enginee1 
ture. It is 
his first task. 
An effective wat 
is the public display 
“Open House”, 


important 


lhe designer then identifies him 


ind the compan 


| 
forcefully see the 
public acceptance 
Visits to companic 
dor’s plants, to profess 
installations, serve t 


ind sharpen his pet 


things he often is 
doing things 
Such trips should not be in the 
1 part of 
signincance 


They must be a normal 
ing work. The 


the tacit acceptance that part 


engineering job is in keeping up with t 


msulting other 


irt by meeting and 


WAGES 


Most companies require formal 


finished pre 
trade ir or techni 


Ciugineer § 


periodic review of 


witching him 


modify 
sh yuld 

he can 
ill suggest 
from h 
llow them 
in more and 
ledgement of in 
Encouraging 

oe he make it 


he measure 
efficiency. Ihe 


the g1 UP, the 


| 
technical responsi 


involved 


responsibility, then teach- 


ser respons 
ruide the new 
iccessful ven 


} 
successful in 


} 


| * 
mplishment 
it a compan 
ociety exhibit 


procuct 


I 
man 
] 


id 


—s 
outlook 


ing how others d 


is own way of 


nature of rewards 


ofessional engineer 


ipproach lies in 
professional 


he state of the 


+ 


the engineer’s performance. At this time the super 
visor speaks of strengths and weaknesses—and of raise 
in pay. The approach should be objective and as honest 
as possible. But praise for iccomplishment should not 


be limited to this occasion 
to time as warranted on the job 


It should occur from time 
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marked improvement 
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a waste 
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fessional Engineer requires 
3oard Examination. The company 
Ing pec i] revi 


1imed at these 


Achievement registration is a public 


} +} ' 


tO neir Cnygzl 
The name of 


he company held of its 


endeavor and 1 to authorship 


yf technical enginee! 


\ public acknowl igi if a jol ll done, a 


on the back, statement iation 


pprec 
ngs that ler 
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b. Without such acknowledg 


ment occasionally, Vv ) ) eager ; f the 


in excellent piece of work 


satisfaction to doing 


] ] 
work—the 
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THE QUESTION: What Factors Enter Into Your Decision to Re- 
Design An Existing Product Rather than Design Anew? 





“Developments in related fields . . . 


often influence our decision. Like many other companies that pro 
duce a highly engineered product or component, our product lines 
are governed primarily by the performance requirements of airframe 
and engine manufacturers. We are supplying both flexible metal 
hose and wire-braid-covered plastic hose for hydraulic and fuel sys = 
tems. In the next few years, it is extremely probable that temperature Z 
requirements will be so high that our present plastic hose will not be ’ som 
applicable. If this happens, we will have several alternatives: (1) 

redesign our plastic hose; (2) redesign our present metal hose; or ~s 

(3) develop a completely new flexible hose. 

“One factor that will determine which one we choose will be new 
materials and processes then available. On the other hand, a new 
process may be developed which would make our present type of 
construction obsolete. ‘This would involve a new product develop 


‘ E. M. RAMBERG 
ment program. 


Vice-President, Engineering Titeflex, Inc. 


“A new machine ... 


or the redesign of an existing one is a decision which is left to product 
planning and engineering. Mainly, ideas come from three sources: 
market requirements as reported by sales personnel, suggestions 
originating with Product Planning, and proposals submitted by Engi 
neering. Of these, ideas obtained through sales are likely to cover 
improvements in existing equipment, while those originating in 
Product Planning and in Engineering are more often wider in scope. 

“In any case, Product Planning requests Engineemng to investi 
gate a specific project, and to give the specifications of the proposed 
equipment. As a result of this investigation, Engineering recom 
mends the redesign of existing equipment or development of a new 
product concept.” 


T. M. BUTLER 


Director of Engineering, Burroughs Corp. 
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OF VIEW 


“The advancement of a given art... 


and our ability to do a given job better is the primary decision between 
redesign and a new product. With the preponderance of our work 
under Government contract, it is necessary for us constantly to main 
tain our position in the competition for these contracts. We have 
found both our management and the government to be receptive to 
the consideration of new designs. 
“Reliability, in itself, is now a potent stimulant for redesign; for 
example, the use of transistors in place of vacuum tubes. The decision 
is based upon the best information available as to the wants of a ROBERT J. SEYMOUR 
customer. In this regard, market research is used to determine cus Manager of Product Planning 
tomer desire and our ability to satisfy those wants.” rece Cahema® Se 


“Requirements of our customers... 


for improvement in electric motors is the most important factor in 
developing new products. Changing technology in the new indus 
tries we serve creates new applications which can best be satished by 
starting from the ground up. Naturally, market research, predicting 
a steadily increasing market, has been a vital factor in creating out 
recent new line of Tri-Clad ‘55’ motors. Automated production facili 
ties were needed to keep up with America’s increased need for more 
horsepower per worker. On the other hand, the nature of the motor 


4 business is such that redesigning existing products is frequently done 
- ‘a for special applications.” 


BENTON BEJACH 


Manager, Product Planning 
Small-A/C Motor and Generator Dept 
General Electric Co 


“Consumer's acceptance ... 


of the product in quality, styling, features, performance and price is a 
prime factor in such a decision. Our Product Development Com 
mittee generally bases its decisions on the redesign of an existing 
product, or the development and tooling of a complete new product 
on the marketing, sales and service experience obtained by ow 
national and international distribution. 

“The influence of continuing research in product development 
and manufacturing processes can reveal the potential economies that 
can be made in the proper application of improved or new mechan 
isms, new materials and improved production methods that would 
make the product more attractive to the consumer in appearance, W. J. RUSSELL 


~ Vice-President, Engineering, 
‘rformance ; > 
performance and price icin tie & Ghee 
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Guideposts to 
Successful Product Planning 


IRWIN P. SHARPE, Irwin P. Sharpe & Associates 


I, you are a gambler and like to play hunches, play the 
horses—but stay away from new products. According to 
studies made by the National Industrial Conference 
Board’ and others, the odds are heavily stacked against 
the success of a new product. Whether your company 
is large or small; whether it manufactures consumer 
goods or industrial products; the grim fact is that for 
every five consumer products placed on the market, only 
one is successful.’ This pitifully poor batting average is 
based only on products actually placed on the market 
No one has ever counted those discarded after various 
stages of design and development. 

[his is the experience of large manufacturers—thosce 
with know-how and resources. In small businesses, suc 
cess is even rarer. ‘The appalling fact is that 49 out of 
50 products are withdrawn from the market during theit 
first two years of sale.* 

loday, the engineer can design almost any desired 
product. He can make your products more efficient, 
less costly, or with longer working lives. But the best 
engineering brains in the world may not be able to 
design products a customer will buy. 

New ideas and technologies are born in the labora 
tory, but the design of a successful product starts with 
the customer. To be accepted, a product must have 
the features a customer wants. It must be priced at the 
level he is willing to pay. It must be available where 
and when he wants it. 

Many forward-looking corporations have been devel 
oping a scientific approach to marketing. Known as 
product planning, the method was pioneered by Gen- 
eral Electric. Burroughs Machine Company now calls 
product planning the “key to survival.” It has been the 
catalyst for the spectacular growth of Minnesota Mining 
& Manufacturing Co. 


WHAT IS PRODUCT PLANNING? 


A new product idea may come from anywhere: from 
the research laboratory, from the engineer, from the 
salesman, from the customer, or even from the boss 
But success or failure depends on what is done with that 
idea. Product planning will appraise the idea from 
standpoints of customer, market and the over-all busi 
1. National Industrial Conference Board, Studtes in Business 
Policy, No. 69, 1954, p. 5 
Small Business Administration, Small Business Manage- 


ment Series, No. 17, 1955, p. 63. 


3. Ibid. p. 3. 
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a new prod uc! 

















DOOMED ? 


ness. The appraisal is then converted into product 
specifications having meaning to an engineering group. 
Finally, product planning integrates the thinking and 
the efforts of marketing, engineering and manufacturing 
so that the right product, together with its marketing 
program, is ready on time. 

rhe product plan must be fitted to the needs of the 
company and to the nature of its business. It must 
integrate many diverse and conflicting elements. If 
there is to be any reasonable chance for success, nine 
major areas should be examined 


1. Analyze the market. How big is it? What is the trend? What 
is the potential? Who are the customers? 


2. Analyze the product. What features must it have to satisfy 
customers’ needs, habits and desires? Which features will they 
value and pay for? Which are not important to them? What 
should the pricing strategy be? What is the minimum product 
line that will balance market coverage with factory standard- 
ization? 

3. Evaluate competition. What is its extent, its strength? What 
are its weaknesses? Which features of competitive products 
are important to the customer? What is the pricing situation? 


4. Evaluate the need for technological development. To what 
extent do present products satisfy specific customer needs? 
Where is there opportunity for imaginative design to meet 
market needs? 


5. Appraise distribution. Can the product be sold through the 
company’s regular channels of distribution and with its existing 
sales organization? How much advertising and promotion will 
be needed to introduce the product? 


6. Appraise the effect of the product on the existing business. Can 
it be made with existing manufacturing facilities? Does it re- 
quire special talents? Does it have seasonal characteristics 
that will help or hinder the existing business? Will it increase 
or decrease the sale of existing products? 


7. Determine financial requirements. How much investment will 
be required to handle development, manufacture and marketing 
of the product? What are the probable short- and long-term 
returns? 

8. Prepare product specifications. Convert the market and business 
information into specifications that will guide the design so 
that it results in a commercially acceptable and economically 
producible product. 


Rd 


. Integrate the product program. Are objectives set up and re- 
sponsibilities ass.gned? Does the time schedule cover all im- 
portant elements of the program? Is it organized to be followed 
through? Is the program on the right track—on the track of 
commercial success? 


These are just guideposts. To be useful, to give them 
direction and meaning, they must have the right climate. 
\ company must really want a successful product pro 
gram, it must be organized for it, and the program must 
have the backing of the chief executive. 
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Engineered Rubber Products 


Mass-produced 
to exacting specifications 


U.S. Movpep Tram Drapnraco (left) for new “Talgo” and other 
lightweight trains provides neater, stronger, more flexible covering for 
joints and couplings. That’s why it was selected for these revolutionary 
trains. To keep up with the modern “look” and performance of this new 
railroading design, this “U.S.” bellows-type diaphragm flattens out or 
compresses as the train takes curves at speeds never before attained. To do 
this and still retain its shape and strength, the diaphragm was carefully 
engineered of cloth-inserted, fire-resistant neoprene rubber, produced to 
the exact specifications of the customer. 

This is only one of hundreds of applications where U.S. Engineered 
Rubber Products do jobs no other material can do, especially in mass 
production. There are factory trained engineers ready to help you solve 
any molded rubber problem. Contact us at Rockefeller Center, 

New York 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 


U.S. Molded Oil Pump 
Bearings eliminate 62 
conventional pumping unit 
parts, and absorb high-fre- . 
uency vibrz $3 savy ~~ 
aa — and heavy . ~ he, U.S. Molded Diaphragms for 
. motor valves regulating the 
- flow of liquid through piping 
systems. Precise, uniform 
molding makes them stand- 
ard equipment of leading 
motor valve manufacturers. 
U. S$. Molded Line Hose 
Shields slip over high- 
tension wires Sesion mainte- 
nance and installation. Very 
flexible, sturdy, resists up to 
30,000 volts 


Mechanical Goods Division 
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Now you can purposely design angular and offset 
misalignment into new machines as well as cure the same 
problems on existing equipment. 


Ability to handle up to 12 degrees misalignment with 





constant peripheral speed is improving layout of driving 
and driven components, simplifying manufacture 

and reducing shut downs and maintenance of a wide 
variety of equipment. 








Responsible For Radical Improvements 


Radically improved performance is made possible by 
Ajax Patented Dihedral Tooth Shape. It has been proven 
by hundreds of installations involving angular drives 
operating at high speeds and horsepower. A discussion 
of their advantages may reveal important improvements 
resulting from their application to your conditions. 

Ajax representatives are fully qualified to give you the 
latest thinking on this advanced type of coupling. 


Ajax Rubber-Bronze Cushioned 
Couplings have been the standard 
of industry for 37 years. Made in a 
complete range of sizes. Write for 
catalog. 


AJAX FLEXIBLE COUPLING CO. INC. 
WESTFIELD, N. Y. 
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factory 
fire 
fighter 


THE PAYOFF POWER IS CHRYSLER 


CHRYSLER INDUSTRIAL 30 
The John Bean aisle-sized fire engine fogs out industrial in-line 6 Engine (230 cu. in. dis 
blazes instantly! Highly maneuverable, it can speed placement) powers John Bean In 
directly to inplant fires taking 90° turns from one 8-foot dustrial Fire Fighter—and many 
aisle into another, climbing 16°;, grades fully loaded. Highly efficient, other makes of equipment in the 
its high pressure fog equipment smothers flames with only 10°; industrial, construction and materi 
of the water required by ordinary systems, and with comparably als handling fields. There are four 
less water damage. Completely dependable, it is powered—both the Chrysler 
truck (built by HH Manufacturers) and the pump—by a big-output, ranging 
low-cost Chrysler Industrial Engine. 


Write Dept. B-9, Industrial Engine Division, Chrysler Corporation, Detroit 31 
Michigan, or see your necrest Chrysier Industrial Engine Dealer 


a srr -Ysher- For specific detailed information For descriptive literature 


INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE DIVISION . CHRYSLER CORPORATION 





PRODUCT ENGINEERING + September 9, 1957 





SIGNIFICANT PARTS - 





Rotary Motion from Any Hydraulic System... . 


is possible with this double-acting, twin-piston cylinder—presently used 
in power steering system of a heavy-duty truck. Pressure applied to the 








outer-piston chambers produces counter clockwise shaft rotation up 





to 96°; applied to inner chambers, it gives omparable clockwise motion 
Shaft locks wherever positioned by pistons. At 700 psi cylinder 

delivers approximately 26,000 in.Ib torque. Custom-built, with delivery 

in approximately two months. Michigan Div., Thompson Products, Inc., 
34201 Van Dyke Ave., Warren, Mich. 


—— 


Y ov 
LINKAGE-8 ~<—ls : 


MOVABLE CAM yy a FIRED CAM 


BOURDON G 


LINKAGE A 


ROLLER ey 


| PAWL YT 
| CARRIER 


Mechanical BTU Meter... . 

measures heat in thermal units and liquid flow in 
gallons. It can indicate heat absorbed and heat removed 
from a liquid in individual areas or containers; is 
adaptable for fluids encountered in industrial and 
chemical processes. A meter measures liquid flow, while 
an integrator combines the difference between supply 
and return temperatures, and flow through the 

liquid meter, giving an automatic total in Btu’s. Total 


uU 


“Vv } ’ BULB WELL > 
ee Hf Yr \ \ 


of flow range from 2.6 to 8800 gpm. Directly above 


these two counters is a pointer indicating temperature 
lifferentials. Prices are from $550 to $3400, 
through 4 to 20-in. size range. Delivery is four weeks 


—— 


eT 
gallonage is recorded on a second counter. Rates | LiQuiD METER — 
_~ 

" 


ifter receipt of complete customer specifications. 
Air Conditioning Equipment Corp., 219 E. 44 St., 
New York City. 
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MATERIALS EQUIPMENT 


Remote Controller of 
Position and Angle 


iitable 


eT ee 
ippi itl 
ind can | 
maximum lin 


minute. Rotat 


inlimited in either dir 


speed of 1.5 rpm. Driv 


flexible cables from a 

10 ft away, which 

selsyns, electric 

Motor box is conne 

by an electri ible that can be 

100 ft long. Units are adapted to spe 
ipplications. Complete system, as descr 
about $1200; 4 to 6 wk delivery on 
custom-built units. Aerotech Specialties, Inc., 
Glastonbury, Conn. 


Flexible Shaft... 


based on universal joints has equal torque in both directions and can be 

used for remote controls and power drives. Links consist of trunnion blocks 

and two half links, fastened with screws or rivets. Cover materials available includ 
armored neoprene hose, nonmetallic hose or semi-rigid tube. Torque ratings 

for manual torsional movement are 50 in.-lb for @ in. shaft, 200 in.-lb for 4 
shaft and 2500 in.-lb for 14 in. shaft. Maximum available shaft diameter 

is 3 in. Delivery is scheduled at from 2 to 4 wk, depending on specifications 


Clark Flexible Link Shaft Co., Box 73, Newton Highlands 61, Mass. 


Twin-purpose Ceramic Fabric . . . 

insulates or detects at temperatures up to 1500 F for 1500 hr 
Available in sheet widths of 14 to 4 in. and thicknesses of 

4 to 4 in. for insulation, and as tape or tubing for insulation and 
or leak detection. Tape consists of two stranded Chromel wires 
covered with reinforced ceramic fiber. When w rapped around 
pipes, it insulates and also will cause an alarm-sounding 

short circuit if a leak occurs. These fabrics can be spirally wrapped 
around pipe as small as 4 in. dia; can be treated with silicone 
rubbers, epoxy resins, or impregnated with phenolic resin and 
molded into various shapes. Available on order only at 

$18 per Ib, regardless of width or thickness. 

Russell Mfg. Co., 341 E. Main St., Middletown, Conn. 
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JUST 
OFF THE 
PRESS 


|} of 6 


ALLOY NOTEBOOK 


No.5 





PRECIPITATION 
HARDENING 


ALLOY !17-4 
PH * 


* Armco Licensee 


Here is the first information published on the 
mechanical properties after various heat treat- 
ments, of cast alloy 17-4 PH. This true heat and 
corrosion resistant stainless steel can be ma- 
chined, in its relatively soft as-cast condition, and 
hardened to 400 BHN at low temperatures. 
17-4 PH also has the ability, through heat treat- 
ing, of being adaptable to a wide range of appli- 
cations requiring high strength, ductility and 
impact resistance. 

This report of a continuing study contains pic- 
tures, tables and graphs, showing such things as 
the microstructure before and after annealing 
and the comparative mechanical properties of 
17-4 PH. 

Industry as diversified as aircraft parts, food 
processing equipment and chemical pump manu- 
facturers are among the enthusiastic users of 
Alloy 17-4 PH. 

Write for your free copy today. 


ELECTRIC STEEL 
FOUNDRY COMPANY 


2177 N.W. 25TH AVE. « PORTLAND 10, OREGON 
MFG. PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL. 
Offices in Most Principal Cities 
ESCO INTERNATIONAL, NEW YORK, N. Y. 

IN CANADA ESCO LIMITED 
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Transducer Measures Force .. . 
exerted on a bolt and can be used to meas- 


ure tie-down pressure when _ installing, 
stress in service, or possibly contents or 
tank or Essentially, 
a washer wound with three 
or four turns of insulated copper-nickel 


wire connected to two output terminals 


pressure in a boiler 


the device is 


on its shoulder 
the 
tionately, 
its ele 


resistance 


Compressive force causes 
to 
stretching the 


washer diameter increase propor 


wire and increas 

trical 

force 
é 


than 2%; 
© of 


ing 
the 
be better 
than 34° 


washer 


resistance Accuracy of 
relationship is said te 
repeatability bett 

Standard 


bolts; steel 


measured valu 
fit yr to 


washers withstand up to 64 


S1zes in 


minum up to 320,000 | Price will be 
$15-$50, depending on specifications. Wal- 
dale Research Co., Inc., 11626 McBean 


Drive, El] Monte, Calif. 


SI! 


Button-Sized Battery .. . 


is rechargeable and can bx 


stack d to 
unit of any desired voltag 


Operates 


vide 
has nominal 1.2 v rating 


nominal temperature rang 


provides 250 or 500 n 
depending on model chosen 
less than 1 07 
$1.00. Delivery 
Gulton Industries, 
Ave., Metuchen, N. J. 


in Either 


from stock 


and weight 
is priced under 

ss than 30 days 
Inc., 212 Durham 


Polyurethane Foam .. . 


is sprayed onto flat or contoured surfaces 


and fabricated objects, or into assemblies 
Standard paint spraying equipment does 
the job. Any desired thickness, from 4 to 


2 in. is possible, and is claimed to form a 
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bond strong 


itself 


densities from 2 to 2 


Formulations 
r in rigid 
or semi-rigid forms, also in  nonspray 
preparations suitable for 
for 
insulation; or for experimental 
A wide range of 

stock. Special orders will be 
within a week. American Latex Products 
Corp., 3341 W. El Segundo Blvd., Haw- 


thorne, Calif. 


struct ] 
tructural appli 


cations; sound, el cal or vibration 


tri 
ontouring 
formulations is available 


from hilec 


~ Spatton 2 








Position Indicator .. . 


licates how much valv 


svstem omponent has I 
traveled or otherwise n Operating 
I le ised 


ps, 


distance, 


} 
Hnes 


control n 


tandard two-wire 


hook ited at any 


W he n 


from a few f o miles 


erving as valve indicat 


ness is shown in percen 
olor-coded s 


moving into 


treme ends of scal Independent 


toc ] I ir 


power 


wudible 
ot 


ure lin 


ind included te 
val failur ss, tem 


tations OI ri uracy 
y 4} 
tt the 


a 


x within 
Prices range from 
Sparton Corp., Jackson, Mich. 


Flow-actuated Control .. . 


mand increases or d 
ire mechani 
pl nt 


ally cut i 
installations 


DSi. 


TT 
} Tl 


| 
pumps and the system 

Available 
wk with 
In 4 in. to 12 


SSi i 


pressure Capac ity 


control is applied 
stock valves or If 
valves 
ipproximately 
on size and number of motors . 
trolled. Flow-Actuated Control Co., Inc., 
101 W. Palisade Ave., Englewood, N. J. 
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Bolt-in Ball Valve 
al] 


n, which cai 


contains renewable 
tor 
With 


nngs 


leaning 

th ope 
me Siz 
tance 


unaffect 


pipe resi 


operation 1s 


I 
Metal 


omponents 


I and 
na-N, Hypalon 
lefion. Avail 
3 vk deliver 
i] 


2.50, depending d mater 
Inc., 20 Parker St., 


Worcester Valve Co., 
Worcester, Mass. 


Starting Winding 


nit for 


Switch . 
nto fan sing | mk 
vith 
letermined 
of volt 


gard] 


ip 


switch itself is a 


n ity 
casting 
} 


rT ' ; 7 
OTTeCt OSIDION 


hanism in ¢ | 


on the motor sh 
in 4+ to 6 wk Torq Engineered 
Products, W. Monroe St., Bedford, Ohio. 


mec 


and 


mounted ft. Built te 


order 
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TRUCK BODY-TRAILER MANUFACTURERS CHOOSE 
ROYALITE... for damage-free paneling of refrigerated units 


After thorough testing, several of the largest truck body and trailer manu- 
facturers found that nothing measures up to U.S. Royalite paneling for 
refrigerated units. Royalite (the industry’s standard for A.B.S.* plastics) 
is extremely light, yet so durable it withstands everyday abuse. Keeps its 
toughness even at very low temperatures. Is acid-resistant . . . completely 
easy to clean. Production men have found great economies in 


‘@ Royalite 


sanitary . 

asse nite costs by using Royalite panels. 
Find out how U.S. Royalite can benefit 

your product. Write for information. 


*acrylonitrile, butadiene a 


United States Rubber 


NORTH PU SKI ROAD, CHICA GO, 39, ILL. 
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Delay Relay with 1 Twe Timers... 
for taborat t 
“ih 
standby electr 


time can be 


occurs immed 
Delay interva 


liming 
ead in distinguis] 
10 sec in white; fr 
ow; from 10 s 
] 


5s min 


0 sec to 

either a single-po 
le-break type with 
imp at 115 vy 
le-throw, sing 

operation l 
to $68. Delivery is approximat I 
Wk. AGA Div., Elastic Stop Nut Corp. of 
America, Elizabeth, N. J. 


Miniature Elapsed-time 


Indicator 
ding 
synchronou 
arrangement 
Indicator 1 
nd weighs 4 oz 
r indicated on fir 


hermeticall 


single rectangulat 
onsumption is 3 
i Samples ar 
2 wk. In a 
YI 1 at about $50, can 1 
ibout 90 days. Magnetic “werent Mfo. 
Corp., 546 Commerce St., Thornwood, 


N. Y. 
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TURCO PRODUCTS, INC. 
6135 SOUTH CENTRAL AVE., LOS ANGELES 1, CALIF, 


Please send me your free phosphating booklet and 
ready reference chart. 


BOOKLET 


, MAIL 
COUPON 
TODAY 





BETTER PAINT 
ADHESION 


AOORESS— 


If other booklets described below are als » desired, 
please enter numbers ‘gorresponding to booklets 
wanted — ; 


PE 


Complete PHOSPHATING Reference 
Chart includes: 


® Description of phosphating 
Diagram of how phosphating holds paint to metal 
illustrations of what phosphating can do 
Types of coatings available 
Recommended uses 
Applicable Government Specifications 
Methods of application end equipment requirements 
Metals to be used on 
Coating weights 
Detailed operation cycles 


Here...in the free Turcoat phosphating booklet... of the country to give immediate ‘round-the-clock 


is the best solution to any paint adhesion problem. 
This new booklet describes the complete line of 
Turcoat materials—the coating compounds that 
assure permanent paint adhesion, slash rejects, 
require less complicated controls and are more 
economical to buy and use. 

Only Turco offers a truly full line of government 
approved coating materials for use in any conceiv- 
able processing set-up prior to the use of organic 
finishes. Only Turco offers a staff of 160 tech- 


nically trained representatives located in all parts 





Hot or Cold Immersion 





For Cleaning or Metal Conditioning Problems...Turn to Turco First! 


mr oe 
Spray Washing 
Flaw Locotion 


Solvent Spray Point Removing 
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service. No wonder Turco is adding new phos- 
phating accounts at a phenomenal rate. There are 
many reasons why, when it comes to paint adhe- 
sion, more and more industrial concerns are turn- 
ing to the Turcoat line. The Turcoat booklet lists 
them all. 


BOOKLETS ALSO AVAILABLE ON 
1. Titanium Descaling 5. Dye Penetrant Inspections 
2. Stainless Steel Descaling 
3. Magnesium Finishing 


4. Hot Tank Cleaning 


6. Alkaline Rust Removing 

7. Spray Washing 

8. General Metal Working 
Compounds 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds 
6135 SOUTH CENTRAL AVE., LOS ANGELES 1, CALIF, 


Factories: Newark, Chicago, Houston, Los Angeles, London 
Rotterdam, Sydney, Mexico City, Noho (Okinowo 
Monvfactured in Conado by B. W. Deane & Co., Montreal 


Offices in all Principal Cities 








\ P&B PROGRESS/ | 


UNIQUE DESIGN IMPROVES WEIGHT, SIZE, PERFORMANCE FACTORS 





- 


NEW! 
Miniature telephone type relay has 
superior shock/vibration resistance 





Unusual for a telephone type re 


MG Series has excellent stabilit f V 1 provides zero heel gz 
4 =} 7 high shock and vibration conditions. T en, dust covered ¢ rmetically 
NEW show this miniature, light weight (only r , the MG i iS avi + aan h contact 
! n r ments up to mC (4 {PDT) It 


1.2 oz., open) relay withstands vibration arrangem 
- temperatures of 


POTTER & BRUMFIELD of 10g 95 to 500 cycles per se is cated for eon 
ng C to +85°C. A high-temperature 


MG SERIES RELAY operé under shock to 30g rding . 
version with a range of —65°C 125°C 


to Mi \ R-! 5757C, 
The superior performance of the MG is _ will soon be available. Write or wue today 


due in part to its unique single stack con- for complete specifications and delivery. 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA—SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 





POLYSTYRENE SA 
DUST COVER . HERMETICALLY SEALED 


MG SERIES 
TERMINALS: 


Open Relay: Pierced Solder Lugs. 
Contacts: Two #18 AWG wires. Coil: Two #20 AWG wires. 
Hermetically Sealed: 
Miniature plug-in header with 7, 9 or 14 pins. Multiple Solder 
header with hook and terminals for three #20 AWG wires. 
Polystyrene Dust Cover: Micro Ribbon plug-in type. 
Mating receptacle: Amphenol #57-20140 or similar. 
INSULATION RESISTANCE: 100 megohms min. 
VIBRATION: .065” excursion 10-55 cps. 
10g 55-500 cps. upon request. 
SHOCK: 30g according to Mil-R-5757C upon request. 
TEMPERATURE RANGE: —55°C to +85°C. 
WEIGHT: 1.2 ozs. (open) 2.0 ozs. (sealed). 
PULL-IN SPEED: Approximately 15 ms at nominal voltage. 
DROP-OUT SPEED: Approximately 10 ms at nominal voltage. 
CONTACTS: 3/32 silver. 
CONTACT ARRANGEMENT: 4 pole, double throw (4 Form C). 
COIL POWER: 3 watts max. DC @ 25°C. Continuous duty. 
P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS 
See our catalog in Sweet's Product Design File. 


Potter & Buuntield, ine. 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. 


Mail the coupon below for further engineering data on P&B's MG Relay plus new 
compact catalog of standard type relays. If you need answers to a specific applica- 
tion problem, write in detail 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T. B. White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 
Please send me complete engineering data on the MG Relay 
plus the new compact catalog of P&B standard relays. 


Nome 
Company 
Address 
City 
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Program Controller 


n’” adjustment pr 
settings are approached 
hunting. Th 
handle ictuating 


sub-fractional to 


inder $2 haft-mount 


notor wut S10 ; a lepe 


on model. Jordan Co., Inc., 3235 West 
Hampton Ave., Milwaukee 9, Wis 











ind a ten 
» in the No. ] 


than one-half 


I naing on 


I intity Waldes Kohinoor, Inc., 
47-16 Austel Pl., Long Island City, N. Y. 
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Some of the many types of stainless fast i to you. These were made by the Pheoll Manufacturing Co., Chicago, Ill. 


How stainless steel fasteners 
make a better product at lower cost 


Performance and appearance get a boost when you use smoothly, for fastener heads of high-strength stainless 
stainless steel fasteners. For stainless resists rust, heat are less apt to burr or nick. And there’s no plating on 
and corrosion. It keeps its good looks for a life- 
time. Stainless-fastened products won’t be marred by 
unsightly rust streaks—and they can be dis-assembled 
and assembled quickly and easily even after years of 
all-weather service. 


stainless for a careless tool to chip or scrape away. 

You cut tooling costs, too. For now stainless fasteners 
are promptly available in just about any size or descrip- 
tion—and in any of the 200, 300, or 400 Rezistal stain- 
less series. Crucible Steel Company of America, The 
Stainless helps keep production costs down. Work goes Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


PRODUCTION MEN: If you use stainless steel cold heading wire, Crucible 
can fill your needs quickly and dependably. It is regularly supplied in 
all diameters and standard grades, and in a variety of finishes. For more 
information write for your free copy of the 32-page booklet, “Rezistal 
Stainless Steel Wire.” 


| C UJ C | g LE} first name in special purpose steels 








Crucible Steel Company of America 


Canadian Distributor —Railway & Power Engineering Corp., Ltd. 





The Next Hundred Years 


Harrison Brown, JAMES Bonne 
Weir, California Institute of Techn 
Publishe | by \ iking Press, Inc » 

rk 22, N.Y 


NEW 
LITERATURE 


rations, 


Inning 


Product Development Service —8ro 
ontrolled, has generall id chure, 20 pp. Under the headings ‘Product 
a relatively short time Planning and Design Materials Produc 

of existing equipme! nd tion” and “Processes this brochure, avail 
mtrol systems to ne¢ pI able to those requesting it on company let 
terhead, lists specific areas in which this lab 
oratory is staffed and equipped to perform 
research and development. Franklin Institute 
Laboratories, 20th and Parkway, Philadelphia 


3, Pa 


Guide to Atomic Energy Literature 
Booklet, 74 pp. Describes publications and 
services offered by AEC, and tells how and 


where to obtain them. Methods for locating 


Engineers’ Income sls sealbins similis eacieail is cialis sal 
and Selary Survey, 1956 pon ave dio demntiat. eats Grey Con 
mission, Technical Information Service Exten 
Published by National Soci , sion, P.O. Box 1001, Oak Ridge, Tenn 
fessional Engineers, 
Washington 6, D. C 


Guide to Numerical Bibliography on Digital Computers 
Booklet, 47 pp. Listed are books and articles 


Production C | 
ro uction ontro ir i " | that discuss the design and operation of digi 
tal computers and their application to business 
engineering and scientific problems Periodi 
bstract m ’rod ( ns 
Abstracte i he luction Man ~ ee | . cals regularly publishing material on com 
Guide t Numeri ntrol y\ ! 1 
1 \ I I ¢ t | puters are listed in a separate section, as we 
M. Stocker ssociat litor rical 
_ " nm earn ) neu I os a guide to other bibliographies on this 
Machinist ] 15, 1 .epr ) 
re . “ ! 92-5 R liar larv and it same subject. An index is also included in this 
booklet available without charge. Remington 
Rand Div., Sperry-Rand Corp., 315 Fourth Ave 
New York 10, N. Y 


perat Ire and pre I t pl numer ng ) { I a f Steel Wire Catalog 72 os Desethen 


ul control 1s D | d to I In } I rs owest li eal of 
i ; production of rod and wire products and ser 


that would requi nsive t nd ny of t I 
_ , vices available. Gives complete ordering speci 
setup if produce il I ymat I A 
: : : fications. Includes diagrams and descriptions of 
equipment Plating, welding, riveting, as , 
: i various types and grades of wire, with special 
embly, presswerk are a iw the nor ining 
7 emphasis on testing and quality control. Con 
if Carn 


machi ya ypli tions statistic re LOW! vVeT-a . 
_s ' , ae tains a glossary of terms connected with wire 
too if turers ; | ings oO! gi ers 1 LYoO shows tha 
: . and wire manufacture. Colorado Fuel & Iron 
elect ‘ I ‘ "iT 
electronic con- I s t t questionnaire 7 
: ‘ ; Corp., 575 Madison Ave., New York, N. Y 
ire developing, and many carne ¢ ) ympared wit 
have already introduced, successful produ >, for 9 I 54. The 195¢ 
’ saTRT y . @ . . ] } } ‘ ‘ } rerriiir 4 
tion ipme! Determining applica ey also shows that 10° of those replying Wire Cloth, Screens, and Products 
bility of any ind-control system to a earned at least $19,S¢ tween thes¢ Catalog, 94 pp. Describes types and sizes 
particular ps or product requires thor vo groups, the 1956 survey sho ; of industrial wire cloth available, typical ap 
ough study of the equipment, consultation f the respondents earning at least $7,510 plications, and a number of useful metal 


c ] 


with suppliers, and experimental runs. At @ earning at st 490; and 25% lurgical tables. A new section gives standard 
present, numerical control is most effe iming at least trade definitions and ordering information 


tive at h contour-machining jobs as All respondents are NSPE m I Cambridge Wire Cloth Co., Cambridge, Md 
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Ask For 

This Important 
Working Data 
The Grant Industrial 
Slide Catalogue is a 
working manual on 


built-in accessibility. 


Ask us to mail your 
free copy. 


accessibility 
space saving 
' speedy maintenance 


Grant Industrial Slides afford substantial, practical mountings for nearly 
all types of assemblies—electronic, hydraulic, pneumatic, mechanical. 
They allow quick access...the pivoting types permit testing or work on 
underside as well as top of chassis...also provide for quick release of 
chassis for bench servicing. Slide mounting usually eliminates need for 
rear access doors and rear aisles—a very important saving of space. 
Grant slides are soundly engineered, durable and dependable. 

Load capacities range up to 500 lbs. and more. 


Grant engineers and representatives in all important industrial areas 
offer specialized experience—will aid in working out custom variations to 
adapt standard slides to especially exacting requirements. 


\ ra nt INDUSTRIAL SLIDES 


ila a) Grant Pulley and Hardware Corporation 
ita 47 High Street, West Nyack, N. Y. 


944 Long Beach Avenue, Los Angeles 21, Calif. 
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3. 


Mi EETINGS- SHOWS. 


EXHIBITS } ah 


3rd Annual Titanium Lecture Program, New York Uni- 
versity, College of Engineering. Attendance is limited. For further 
information contact Dr. Harold Margolin, New York University, Univer- 
sity Heights, 53, N. Y. 


12th Annual Instrument & Automation Conference, 
Cleveland Public Auditorium, Cleveland, Ohio. Sponsored by the Instru- 
ment Society of America. 


Technical Symposium on Numerical Control Systems 
for Machine Tools, Sponsored by the Engineering Department of 
the Electronic Industries Association (formerly RETMA). Purpose of the 
conference is to disseminate technical information on operation of elec- 
tronically-controlled machine tools. The program has been designed to 
span the information requirements of the machine tool manufacturer; 
manufacturer of associated controls; manufacturing, planning, and tool- 
ing groups in aircraft companies; and prospective users of electronically- 
controlled machine tools in other industries. 


American Society of Mechanical Engineers, Fall Meet- 
ing at the Statler Hotel, Hartford, Conn. Papers cover hydraulics, 
gas turbine power, safety in machine design, engineering management, 


metals engineering, lubrication, and engineering education 


6th Annual Industrial Electronics Symposium, Morrison 
Hotel, Chicago, Ill. Major subjects will be: Development of Transducers, 
and Other Elements of Industrial Electronics Systems, and Integrated 


Systems for Industrial Electronic Control. 


National Electronics Conference at the Hotel Sherman, Chi- 
cago, Ill. Technical sessions cover varied aspects of electronics includ- 
ing servomechanism applications, semiconductor devices, microwaves, 


radio astronomy, computers, instrumentation, and circuit theory. 


ASME-ASLE Joint Conference on Lubrication ot the Roy- 
al York Hotel, Toronto, Canada. 


American Institute of Electrical Engineers, Fall General 
Meeting at the Hote! Morrison, Chicago, Ill. Program will include 
50 sessions by the Institutes six technical divisions—Communications, 
General Applications, Industry, Instrumentation, Power and Science, and 
Electronics. Subject matter will spon nuclear reactors, telegraph sys- 
tems, research, ethics, television and aural broadcasting, basic science, 


safety, computing devices and the chemical industry 


Society for Experimental Stress Analysis Annual 
Meeting at Hotel El Cortez, San Diego, California. Complete de- 
tails may be obtained from Dr. W. M. Murray, Secretary-Treasurer, Post 
Office Box 168, Cambridge 39, Mass. 


National Noise Abatement Symposium, Hote! Sherman. 
Chicago, Ill. 


Pressed Metal Institute, Annual Meeting, Castle Harbor 
Hotel, Bermuda. 


International Industrial Development Conference, 
Fairmont Hotel, San Francisco, Calif. Conference is concerned with how 
privaie industry with cooperation of government can increase the rate 


of industrial development and economic growth in the free world. 
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TITANIUM 
AMS 4901 


TITANIUM 
RSTIO BX 





TITANIUM 
A-110 AT 


TITANIUM 
8% MN 


Titanium Cylinders 
drawn in one siroke 
on the same die 


Titanium, magnesium, zirconium, 
stainless and aluminum 2024 are 
deep drawn in one operation by 
Brooks & Perkins. 

Cost of staging dies and intermediate 
anneals is eliminated. 

.. . Whenever you are faced with a 
difficult or delicate operation-prob- 
lem in Magnesium or Titanium, a 
talk with B&P engineers is well worth 
while. 














Engineering Facilities 
in Detroit and Los Angeles 


. Write for Titanium and Magne- 
sium engineering data — also folder 
on B&P’s facilities to handle tough 
jobs. 


BROOKS & PERKINS, Inc. 


Magnesium-Titanium Fabrication 

Magnesium and Boral Sheet and Plate 
1956 West Fort St 
Detroit 16, Mich 
Phone: TAshmoo 5-5900 
IN LOS ANGELES: 
11655 Vanowen St. 
North Hollywood, Cal 
Phone: STanley 7-9665 

OFFICES IN NEW YORK, WASHINGTON, DALLAS 
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Take any One 


of these three books 


FREE 


with your first selection and 


charter membership in the McGraw-Hill 








COMPRESSED AIR HANDBOOK 
or Publisher's Price $8.00 
METALS PROPERTIES 
or Publisher's Price $11.00 
TOOL ENGINEERS HANDBOOK 


Publisher's Price 


$15.00 

















Mail to: The McGraw-Hill Mechanical Sox Book Club 
330 West 42nd Street, New York 36, N P. O. Box 97 


Compressed Air Handbook, 2nd Principles of Metal Casting 
: 4 \ 


and tichard ! 


I e. Pul P C. Rosenthal. 1 
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Structure of Metals, 

w Charles Barrett Publ 
e, $11.00. Club Price 
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I l’ ‘ s vt ‘ it r 


Dynamics of 
Ja .- an. 
$7 ib Pri $6.4 


No-risk guarantee I 


: 
Na 


1 vy ¢ 
Handboo 





s 
Indus- 
Put 


Machinery by 
iblis! Price 


Contra 


Engineering 
by Das 


Cundamentate of 
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Control 


and Power 
Pet ‘ Put 


Club Price 


Problems and Control of 


Pollution 
S. Ma 
$7.5 ‘ 
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cts, Specifications 
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Vibration 
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of Nuclear Reactors 
Plants by M \ 
} P . 


Pp " 
,Pesvies for the Eng 


Please Print 








today! 


PRODUCT ENGINEERING 


September 9, 1957 





INDEX TO 
ADVERTISERS 


PRODUCT 


” 


AMP, Inc. 

Ajax Flexible Coupling Co 
Allegheny Ludium Steel Cx 
Aluminum Goods Mfg. Co 
American Viscose Corp 
Armstrong Cork Co 

Atias Chain & Mfg. Cx 


Brooks & Perkins, Inc 


Central Foundry Div., General Motors 

orp 20 
Chrysler Corp., Industrial Engine Div 
Crucible Steel Co. of America 


du Pont de Nemours & Co Inc 
E. |., Elastomers Div 44 
du Pont de Nemours & Co. (Inc.), 
E. |., Polychemicals Dept 


annanenad 


- 
! 
! 
i 
! 
' 
‘ 
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! 
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Electric Steel Foundry Co 
Electro Metallurgical Co., Div 
Carbide Corp 
Enjay Co., ine 24 


Falcon Machine & Tool Co., Inc 72 dimensional 


Fiuidwick Co 32 


Goodyear Tire & Rubber Co 3 
Grace & Co., W. R., Polymer 

Chemicals Div. 7 
Grant Pulley & Hardware Corp 68 


Haydon Co., A. W 34 
Link-Beit Co 10 


McGraw-Hill Book Co., Inc 
Mallory-Sharon Titanium Corp 14 ‘ - , 
Minnesota Mining & Mfg. Co 48 Yes, in less than one square inch, 


New Jersey Zinc Co 22 about the area of an ordinary postage 
. » > > 
Nialaeida eeaithicie iin - stamp, the output of the Parker 3 D 
Porcelain Enamel Institute, Inc 35-38 cam can be expressed as a dependent 
Potter & Brumfield, inc., Subs. of — eae . 7 % 
American Machine & Foundry Co. 64-65 variable . .. the resultant of two known 
independent variables which can produce 
Shakeproof Div., Illinois Tool . » " . ' 
Works 2nd Cover precision functions in split seconds! 


Thiokol Chemical Corp 9 z= f (xy) 
Ww. 


Torngren Co., C 72 ° 
Torrington Co 4 where z is the output of the 3 D cam; 


Furee Products, tne 63 x and y are the two known variables. 


U.S. Graphite Co., D of the Wickes ° 

eee 9 nage ee These functions transferred through a fol- 
U.S. Rubber Co., Footwear Div 62 . ‘ . — = - 
ag pe ae Ag ee tg EES lower assembly can activate: 


-_ ” AIRCRAFT—Jet Fuel Injection, Missile 
Control, Navigational Control, etc. 


PRODUCT ENGINEERING MACHINE TOOL—Auwromation Functions 
ADVERTISING SALES STAFF Repetitive Production, Feed Back Func- 
Atlanta 3 M. H. Miller thode tions, etc. 


Haverty Bldg Jackson 
Wiltiemesn, 3s COMMERCIAL—Pre-computed Functions 


Boston 16 M.A 
Park Square Bldg Hubbard A 
Chicago 11 A. E. Meanor, R Sule _ Stored Information, Mental- 
* oh Teen Ave., Seen 400 - Mechanical Functions, etc. 
Cleveland 15 A ische 


Bldg., Superior 1 
7 * 2; - 5. &, Sitnes, 0 Ta Send today for FACT FILLED bro- 
cen ee Oe ee chure—“3 Dimensional Cams.” See 
can. Sitiy Git Ginter. Abts how Science SAVES SPACE, produces 
MECHANICAL SOLUTIONS IN 


Suh P iF = 6 Penob uhh} SECONDS! 


los Angeles 17 Keeler 


Sixth St., Madison 6-9351 


New York 36 P. G. Weatherby, B. K a HI 


Adams 0 Fifth Ave Onxtord 959 


Philadelphia 3 D. G. Jones, Architects’ >. 

Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 L L L 
Pittsburgh 22 C. E. Leveroni, 1111 Oliver l ad 

Bldg., Atlantie 1-4705 | r l | l 


ag RIF Wg nen 9 Ae HARTFORD CORPORATION 


Sen Francisco 4 W. C. Weolston, 68 | CAM DIVISTO 


Post St.. Douglas 2-4600 N 
incense FRANKLIN AVENUE e HARTFORD, CONNECTICUT 
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MINI-JOINTS* 


*Miniature Universal Joints 
with ZERO BACKLASH 


for greater freedom in instrument design 


Ball cluster welded to discs 
Sealed in lubricant 


nbs Disc 
Features * Zero backlash * Maximum operating 
angle of 30° + Lightweight + Sealed-in Lubrication 


DIMENSIONS 
Part NO. ID OD OL WOT. 





SBS SOLID 316 1-1 /32 
IBS 0938 7 4 005 
2BS -125 . 
3BS 156 9/32 1-3/8 0134 
4BS . ‘ . . 7 
5BS d 1-3/4 031% 


6BS 2! 2 . : 





(Also available as double joints 


Send for further information . . . 
available promptly on request 


FALCON MACHINE & TOOL CO., INC. 
209 CONCORD TURNPIKE, CAMBRIDGE 40, MASS. 











NOW get Torngren’s 
DESIGNERS’ GUIDE 
to Metal Spinning! 


Complete with charts, diagrams and illustrations 
C. W. Torngren’s folder on its exclusive MECATORN 
process gives you a ncise discussion on metal 
spinning and its value to you in cutting costs 
TOPICS DISCUSSED INCLUDE 

parison of spinning and pressing 
a typical part 
MECATORN spinning capacities 

spinning is done 


pinnability of various 


metals 

shapes suited to spinning 
advantages of spinning 
dimensional tolerances 
tooling required 

heat treating 


welding and fabrication 


C. W. TORNGREN 


l-aen 22 0. BO Mms benek 220k © Be a:) 
236 Pearl St.. Somerville, Mass. 


Please send me your Designers’ Guide 
Name 

- 
Address 

| City. State 


72 PUBLISHER’S POSTSCRIPT 


Why special advertising 


for engineers? 


An executive of a large advertising agency recently said to me, “I don’t 
see why engineers are any different than other people in their buying habits 
they are people—and I don’t see why they shouldn’t be influenced by the 
same sales appeals we use in our consumer advertising. Why should we 
prepare special advertising copy for them? Our product advertising is most 
successful, and it should work as well in a technical paper like Product Engi 
neering as it does in general or business news magazines like Time, Business 


Week or Newsweek.” 


My reply went something like this: “Consumer advertising would work as 
well in a technical publication for a product the engineer bought for his 
personal use. He is largely influenced by the same appeals—the same pet 
sonal benefits—as is the average consumer. Maybe he is a bit more analytical 

but on the whole the engineer enjoys the same pleasures, has the same 
emotional reactions, sces the same shows, drives the same automobiles, 
smokes the same cigarettes or tobacco as other folks. If he buys a new o1 
unknown brand for his personal use, it is strictly his business. His decision 


is his own and he alone has to live with it. 


“But when this same engineer has to decide on a type or make of product 
to be used in his plant or product, he buys professionally. He wants all the 
facts, not only of one brand, but of all its recognized competitors as well. He 
wants performance data. He wants to be sure the manufacturer or supplie1 


has the know-how, plus the facilities to back up his claims. 


“The principal asset of the engineer is his standing in his field, his abilities 
his reputation, the efhciency of his department. He can’t afford to gambk 
there’s too much at stake. The consumer buys a product—usually one or a 
few for his own purposes—the engineer may specify for thousands or mil 
lions.” 


All of which reflects the importance of facts and useful information in ad 
vertising directed toward engineers. The advertising pages of an engineering 
magazine can be just as informative or helpful as the editorial content. And 
many advertisers recognize this important fact. 


Ihe publisher can’t control the content of his advertiser's sales messages, 
but you must admit more and more advertising pages have in them the kind 
of information you need and want. We, on Product Engineering, are spend 
ing a lot of money to influence advertisers to put the kind of information you 
need into their ads. We want to make every advertising page useful to you 
and worth your reading time because the more you know about all the 
materials, parts, components and product finishes the less time you spend 
searching out information. 


We are trying to improve the usefulness of the advertising pages to you 
just as we are constantly working to improve editorial content and methods 
of presentation. Your frank expressions on either editorial or advertising 
are always welcome. This is your magazine. —A. H. 
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FIRST CLASS 
PERMIT NO. 64 
_ N.Y. 


(SEC. 34.9, P.L.&R.) 
NEW YORK 














Now they'll write on grease 


nc. 


PRODUCT ENGINEERING 


NEW YORK 36, N. Y. 


That’s the claim Parker Pen Co. makes for its new 
T-Ball Jotter pens. The secret: a porous, sintered 
tungsten carbide ball that has a “textured” surface 
which “grips the writing paper as a tire tread grips 
the road” and “assures non-skip, non-slip writing.” 
Parker is using the T-Ball in two new pens now (retail- 
ing at $1.95 and $2.95), but plans to make the sintered 
ball available later on in standard refills that will fit 
older models. 


330 WEST 42nd STREET 


No Postage Stomp Necessary if Mailed in the United States 


Want your own solar furnace? 


4c—POSTAGE WILL BE PAID BY— 
McGRAW-HILL PUBLISHING CO., 


BUSINESS REPLY CARD 


If you’d like to harness the work rays of the sun (see 
page 80), you can now do it—for just two dollars. 
Abercrombie & Fitch is marketing a “solar cigarette 
lighter”—a 44-in. polished, shaped aluminum disk with 
a coiled wire mounted in the center to hold the cigarette 
and keep fingers from getting bummed. Simple but 26 issues of R & D edition; 26 issues of Design edition; 
effective (if the sun is shining)—and a bright idea for 
a new product. 











One year brings you this: 


plus annual Design Digest Issue in October 
All for only $5 


“Everything” for the fisherman 





A triple-threat product that combines scale and scaler 
with a fish knife is the latest offering for the fisherman’s 
tool kit. The knife becomes a balance scale when op- 
ened and hung from a thong attached at its center. 
The fish is hooked to weight indicating points marked 
on the back of the blade. Markings run from 10 oz. to 
10 Ib. Back edge of the blade is serrated to scrape 
off the fish’s own scales. Over-all length of the knife 
is just under six in. Price: $4.95 (postpaid) from Hoft- 
ritz for Cutlery, 331 Madison Ave., New York 17. 


FIRST CLASS 
PERMIT NO. 64 


(SEC. 34.9, P.L.&R.) 
NEW YORK, N. Y. 














This camera rides a binocular 


A new binocular-camera mounts a 20-exposure 16mm 
photographic unit and telephoto lens on a 7x35mm 
prism binocular. Individually focused eyepieces act 
as range-finders for setting the camera lens so the user 
can take pictures of distant objects—and take exactly 
the scene that is viewed. Shutter speeds are 1/30 to 
1/800 sec.; and the unit has an f3.5, 90mm lens. Cam- 
Binox is made by Moller Optical Works, Hamburg, 
Germany; sold by Abercrombie & Fitch, New York, 
and Von Lengerke & Antoine, Chicago. Price: $400. 
Incidentally, it’s a good example of combining two 
separate products to make a new one. 


NEW YORK 36, N. Y. 


Inc. 
330 WEST 42nd STREET 


No Postage Stamp Necesscry if Mailed in the United Stotes 


4c—POSTAGE WILL BE PAID BY— 
McGRAW-HILL PUBLISHING CO., 


BUSINESS REPLY CARD 
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WHY 


DON'T THEY 
RESEARCH & DEVELOP 





. ..@n amateur’s movie camera in which ordinary 
film is replaced by magnetic tape. Then the camera 
could double as a playback mechanism for driving 
home television receivers on a closed circuit. Cur- 
rent advances in TV recording make the substitu- 
tion perfectly feasible. Here’s what you'd gain: 
a film that’s easily spliced and reusable, doesn’t 
need developing or a projection screen. 


... a light switch for houses and 
offices that operates at the wave 
of a hand. A simple light-, 
heat-, or proximity-sensitive re- 
lay would close and open a 
mercury switch (for silent opera- 
tion. Unit shoud fit in the stand- 
ard wall space, take its power 
from the 115v lines, have a 
simple, unobtrusive appearance. Same idea could 
work with table lamps, radios, appliances. Price: 
under $5, preferably under $3. 


.+.@ watch no larger 
than a quarter which, 
when activated by 
touch, lights up to 
show the time—either 
in numerals or with a 
standard clock face. 
The disk would have 
to be a simple radio 
receiver (operating on 
free electromagnetic power) that will respond to 
a transmitted signal. Maximum dimensions: 1 in. 
dia, 1/16 in. thick. Cost: under $100. 





Have you a pet project but neither the time nor in- 
clination to do the necessary R & D? Product Engi- 
neering will welcome (and identify the originator of) 
similar ideas based on known scientific principles but 
lacking an inspired manufacturer. 









STAINLESS 
STEEL 
MAKES THE 
DIFFERENCE 


...1ts effect on the 
sale of new designs 


| gain prominence through 
the effectiveness and saleability of 
their work. The sales appeal of stain- 
less steel is a powerful tool for selling 
new designs. It has turned many de- 
sign ideas into profitable products. 

The recognized merits of stainless 
steel, such as strength and corrosion 
resistance, make it equally “right” for 
housewares, jet engine parts, or chem- 
ical equipment. These qualities plus 
a variety of finishes have put stainless 
into planes, trains, cars, cafeterias, 
and scores of other places. 

For more facts about stainless steel 
see your supplier. For a free copy of 
“Stainless Steel in Product Design” 
write: ELECTRO METALLURGICAL 
COMPANY, Division of Union Carbide 
Corporation, 30 East 42nd Street, 
New York 17, N. Y. 


METALS DO MORE ALL THE TIME 
«+ ++THANKS TO ALLOYS 


Electromet 


FERRO-ALLOYS AND METALS 





ei ited. 


oF No i=ile) = 


The terms “Electromet” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


This 40-page book will give you 
important facts about selecting 
and applying stainless steel. Write 
for it today. 





GRAPHITAR ang GRAMIX 


(CARBON-GRAPHITE) (PRODUCTS OF POWDER METALLURGY) 


bearings in Leland submersible motor 
unit operate with gasoline as 
the only lubricant 


Running directly in gasoline, this superbly-designed 
Leland submersible motor embodies two GRAMIX 
thrust washers and two GRAPHITAR bearings to keep 
the operation of this amazing explosion-proof pump 
motor safe and smooth. 


Thirty years ago the manufacturer of these pumps— 
the Leland Electric Co., Dayton, Ohio, a division of 
American Machine and Foundry Co., developed the 
first gasoline curb-pump motor to receive Under- 
writers’ Laboratories’ approval. Throughout their 
long experience, they have selected every compon- 
ent with great care. It is thus significant that for 
Leland’s submersible motor they selected GRAPHITAR 
and GRAMIX bearings. 


GRAPHITAR is a non-metallic, carbon-graphite ma- 
terial that will not weld or score even when in contact 
with a metal shaft. Any liquid will act as a lubricant, 





thereby reducing friction and increasing service life. 
With low-viscosity liquids such as gasoline, friction 
is at a minimum because of the low film strength. 


GRAMIX, tough, long-wearing sintered-metal, has an 
extremely high particle hardness and excellent sur- 
face finish; can be precision die-pressed to tolerances 
within .0005”. GRAMIX parts can withstand incredible 
amounts of pounding action. These factors, coupled 
with their extremely low cost, have helped add to 
the increasing use of GRAMIX parts in many industries. 


Write today for these two new engineering bulletins 
GRAPHITAR Bulletin No. 20, and GRAMIX Bulletin 
No. 21. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW 1 C bl GAN 
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